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14 i000 an inch 





GRINDING MACHINES 





10,000 of an Inch 
3 is Everyday Grinding Accuracy 


ANY thousands of the products which serve you so faithfully, 
both in your home life and your business life — such as your 
automobile, your refrigerator, the airplane in which you travel and 
the machines in your office and plant — owe their dependability 
and long life to the accuracy of grinding. Many have parts ground to 
limits as fine as a tenth of a thousandth of an inch (one twentieth 
the thickness of this magazine page) by Norton grinding machines 
and Norton grinding wheels. 
And many parts are still further refined, both for accuracy and 
surface finish, by Norton lapping machines. The work turned out on 
a production basis by these unique Norton machines is measured in 
millionths of an inch— must be gauged by complicated optical 
instruments making use of light rays. 
If you have a production problem 
which involves extreme accuracy or 
high surface finish, or both, Norton 
Wont ‘ s te engineers are at your service — 
BELING MACHINES we 4°} ~Tees highly trained experts on abrasives, 
; . grinding wheels, grinding machines 
and lapping machines. 
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ABRASIVE PAPER 
AND CLOTH-.-- 
SHARPENING STONES 
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erfectionist’ desians 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


CHICAGO—600 South Michigan Avenue, Chicago 5, lil. 
HOUSTON—Mellie Esperson Bidg., Houston 2, Texas 
The Lummus Company, Ltd. 

525 Oxford St., London, W-1, England 
Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 
Compania Anénima Venezolana Lummus 
Edifico “Las Gradillas” 

Esquina Las Gradillas, Caracas, Venezuela 


ECONOM Fereryee- 


Time, rather than money, was the 
major concern when the first of these 
wartime butadiene plants was built. 
Successful in design and operation, 

it was the prototype for two additional 
plants, saving both time and money 
in construction. All have exceptional 
records of low operating cost. 


ECON OMP¥ arene 


In furnishing plants for the production 
of ethlyene, Lummus has combined 

its petroleum and chemical plant 
experience. High yields and low 
product cost per dollar of investment 
have been obtained, along with 
wide-range flexibility as to charge 
stock composition. Total capacity of 
Lummus ethylene plants is now some 
half-million pounds per day. 


ECONOM¥-#=- 


This smaller customer had rigid limits 
of first cost for its lube oil plant. 
Lummus accepted the- challenge—the 
design was developed to permit use 
of existing and rebuilt equipment — 
located and purchased by Lummus 
for the job. This plant was completed 
exactly on schedule, and neutrals of 
zero pour test were ready for 
shipment on the second day of 
operation. 


Fulfillment 
Teamwork 


Resourcefulness 
Perspective 
Technique 
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Light & Power 
Soaring Demand Brings 
Record Expansion in 
Electricity Production 





Factors: New Crop of Stores 


And Factories; More Home 
Appliances; Big Farm Use 


—— 


An $8,500,000,000 Investment 


By Rosert H. SELLTITZ 
Electrically minded Americans have 
nged the nation’s electricity makers into 

biggest power expansion program the 
d has ever seen. 

bnail measures of its magnitude: 

to U. S. power making facilities 

ar 1939 are by themselves greater 

mbined generating capacity of 

Great Britain. New capacity 

completed in the next three 


The Wall Street Journal, 
February 21, 1949 





The power generating facilities designed 
and constructed by Stone & Webster 
Engineering Corporation through the years 
total over 6,000,000 kilowatts, equivalent to 
one-tenth of the total generating capacity 
of allelectrical utilities in the United States. 

Work of the Corporation currently in 
progress for leaders in the industrial and 
public utilities field in all parts of the 
country will increase this total over 2,000,000 


kilowatts. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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TITANIUM DISCOVERED 


Back in 1791 an English clergyman, Wil- 
liam Gregor, who liked to stroll and think 
on the beaches of Cornwall, became curi- 
ous about the black sand he saw there. 
This gentleman of the cloth was also an 
amateur chemist and in this sand he dis- 
covered a new element. Almost coinci- 
dentally an Austrian named Heinrich 
Klaproth (also discoverer of uranium and 
zirconium) extracted the same thing from 
rutile and named it ‘“Titanic Earth” for 
the mythical Titans. Hence our name 
Titanium. 

Thereafter titanium was found in vari- 
ous places including the Ilmen Mountains 
of Russia (ilmenite) but although it is the 
ninth element in order of earthly abun- 
dance, it remained a mere laboratory 
curiosity until 1908. 


TITANIUM OXIDE 
At that time Dr. A. J. Rossi, expert in the 
reduction of metals, mixed titanium oxide 
with salad oil to make a white paint. In 
another 10 years a pure oxide was being 
produced which quickly won success as a 
pigment. Paint, false teeth, face powder, 
tires, shoes, glassware, textiles, inks, 
plastics, paper consumed an increasing 
tonnage of titanium oxide but still the 
pure metal was beyond industry’s reach. 


INDUSTRIAL RESEARCH 





TITANIUM METAL & 
NATIONAL RESEARCH 


Titanium is an affectionate metal, over 
fond of oxygen and nitrogen when at high 
temperatures. Even a fraction of a per 
cent of either makes titanium of little 
value as a structural material. Until re- 
cently there was no means of preparing 
titanium metal in a form sufficiently free 
of these elements to indicate any po- 
tential commercial value. Dr. W. J. Kroll 
of the Bureau of Mines has initiated 
many of the recent developments in ti- 
tanium metallurgy by finding a means of 
preparing powdered titanium metal. 

Only by exclusion of these gases can it 
be kept from embrittling combinations 
and when Remington Arms Company, a 
Du Pont subsidiary, laid its plans to 
produce metallic titanium in cast and 
rolled shapes, they knew that at Na- 
tional Research Corporation they could 
find the knowledge of vacuum technique 
that they needed. 

The melting and casting of titanium 
was a natural for National Research. We 
planned the process, designed the equip- 
ment and installed it. Today this Na- 
tional Research Corporation pilot equip- 
ment is handling the highest quality of 
commercial metal — not much compared 
with aluminum — nothing at all com- 


PROCESS DEVELOPMENT 
HIGH VACUUM ENGINEERING & EQUIPMENT 
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pared with steel — but so promising that 
millions will be spent by the industry 
within a few years to increase the 
quantity and lower the price. 


USES OF TITANIUM METAL 


Titanium stands fourth in abundance 
among the structural metals and there 
is plenty in the U. S. A. Tremendous 
strength, light weight, and remarkable 
corrosion resistance (comparable only to 
that of the noble metals) is a unique com- 
bination. Coming at a time when long- 
sighted people are viewing our metallic 
resources with alarm, it has an assured 
future. With the price pulled down to a 
few dollars a pound or less, titanium will 
be of primary importance to manu- 
facturers of aircraft, automobiles, electric 
devices, gas turbines, superchargers, ma- 
rine hardware, rockets, optics, jewelry. 


WHAT NEXT? 


So, with the help of National Research’s 
high vacuum know-how, another ma- 
terial has been taken from the test tube 
to the factory. Where else can good men 
and ideas help — where can they help 
you? At National Research the best in 
brains, organization, equipment, and an 
unequalled accumulation of unique ex- 
perience are available. 


Metallurgy — Dehydration — Distillation — Coating — Applied Physics 


NATIONAL RESEARCH CORPORATION 


SEVENTY MEMORIAL DRIVE = 


== CAMBRIDGE, MASSACHUSETTS 





In the United Kingdom, BRITISH-AMERICAN RESEARCH, LTD., London S.W 7, England—Glasgow S.W 2, Scotland 
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JOY 


The World’s Largest Manufacturer of Underground 






Mining Equipment...the Pioneer in Modern Mechanized 
Mining Methods 









Coal Cutters .. . Loaders . . . Shuttle Cars .. . Belt, 
Chain and Shaker Conveyors... Slushers. . . Rock and 
Core Drills ... Fans... Blowers... Hoists. . . Mis- 
cellaneous Mining Equipment. 






JOY also builds the most modern line of portable and 
stationary compressors available for general indus- 
trial, mining, quarrying, and construction needs. 


JOY MANUFACTURING COMPANY 


Henry W. Oliver Building, Pittsburgh, Penna. 









PLANTS AND REPRESENTATION THROUGHOUT THE WORLD 








Among the JOY executive personnel, we are proud 
to number the following men who are graduates of 
the Massachusetts Institute of Technology 









James Andrew DRAIN ‘26 Raymond MANCHA ‘26 
Vice Pres.-General Manager Vice President 
Galt, Ontario, Canada Ventilating Equipment 





Pittsburgh, Pa. 







‘ Robert Wesley SCOTT ‘23 
George Walter BERGMAN ‘27 Recdiestion Minaaner 


a. Air Compressors 
Michigan City, Indiana 









Lewis TYREE, Jr. ‘44 
Benjamin Philbrick LANE ‘23 Engineer 














District Sales Manager Hydrogen Combustion 
Chicago, Il. Michigan City, Indiana 
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We invite your inquiries for: 


INDUSTRIAL HYDRAULIC EQUIPMENT 


Metal Working Presses 

Hot Plate Presses 

Plastic Molding Presses 
Special Hydraulic Equipment 


VEGETABLE OIL MACHINERY 


Hydraulic Presses 
Mechanical Screw Presses 
Solvent Extraction Plants 


RENDERING MACHINERY 


Hydraulic Curb Presses 
Mechanical Screw Presses 
Solvent Extraction Equipment 


ALFRED W. FRENCH, JR. ’26 
Vice President 


The French Oil Mill Machinery Company 


PIQUA, OHIO 
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CABOT raw materials meet a 


remarkably diversified list 
of industrial needs. 







for the Rubber 
Ink 

Paint 

ae Varnish 
Lacquer 
Plastics 
and Paper 


CARBON 
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Industries 


PINE 
DISTILLATES 





for the Rubber 


Naval Stores 
and Paint 


Industries 


CHARCOAL 





for the Metallurgical 
Min ing 

Chemical 

Poul try 


and Tobacco Curing 
8 


Industries 





CABOT Fivaul-lcit-l tect Clie LilcticMe lil: Milita Ae Lalcte Me aa es 


along a route which begins at research and development, and continues 


through production to the manufacturer Cabot serves. 


GODFREY L. CABOT, INC. 
_ 


77 FRANKLIN STREET, BOSTON 10, MASS. 














Parks °34 
Peterson °27 
Rawlings 21 
Rowe, Jr. °36 
Sellers ’31 
Sorenson 719 
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THe Wortp’s Larcest Snip. 






THe Wortp's 


Most PowerFuL 





HypRAULIC TURBINE 


An emotion of pride and achievement is 


. L. Bartlett ’11 

a J Bent 14 . . . . o . 

Ga weed] attained with the design and building of a great ship or 

P. ic giant hydraulic turbine. Even more satisfying is this feeling 
urtis ” 


when these products are the world’s largest or most power- 
ful. Included in the current back-log of almost $200,000,- 
000 at Newport News are the 1090-foot Aircraft Carrier, 
UNITED STATES, and nine 165,000 h.p. hydraulic tur- 
bines for Grand Coulee Dam, the world’s greatest hydro- 
electric development. 


In addition to these primary products paper making, 
rayon, wool carding machinery, and numerous other prod- 
ucts are being built at Newport News. 


Included in the Yard’s 11,000 employees are twenty- 
eight graduates of M.I.T. Many of these alumni, starting 
with the President and General Manager, hold positions of 
high responsibility. 





NEWPORT NEWS SHIPBUILDING & DRY DOCK COMPANY 
NEWPORT NEWS, VIRGINIA ; ) 
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High Voltage HABIRLENE SHEATHED 
COMPRESSION CABLE SYSTEM... 








. . Three insu- 
iIABLE SS lated copper conductors 
with bronze reinforced 
IM PI . HABIRLENE SHEATI 
are pulled into a steel pipe 
oe 7 ~ -. line laid under the streets. 
ff €eh » & Pal > 
ECONOMICAL & ay ‘ ae be , 
Re The pipe is filled with 


gas or oil under pressure. 


EFFICIENT 





* 4 = SP on 
Pala WN 


PHELPS DODGE COPPER PRODUCTS CORPORATION 


General Sales Offices: 40 WALL STREET, NEW. YORK 5, N.Y. 





BAYWAY, N. J 10) 4a ee FORT WAYNE, IND LOS ANGELES, CALIF 

















the national HFS 


Enjoy amazing VHF reception made possible 
by such summer phenomena as temperature 
inversion, sporadic E. Get a National HFS 
and take it with you on vacation and week- 
ends. Check MUF and be ready for those 6- 
meter DX contacts while pleasure-bent high 
in the hills! Designed for mobile and port- 
able use, as well as fixed operation, the HFS 
is ideal for both your car and your shack! 















@ COMPLETE COVERAGE! 
27 mcs to 250 mes in 6 
bands. 

e AM-FM-CW! 
Operation assures optimum 
signal-to-noise ratio. 

@ MOBILE-PORTABLE-FIXED! 

National 686S vibrator 


supply — 5886 power 
supply—or “A” and “B” 
batteries. 


@ RECEIVER OR CONVERTER! 
Makes features of con- 
nected receiver usable on 
VHF! $142 
(less power supply) 
Price slightly higher 
west of the Rockies. 


See your National dealer listed in the classified section of your ‘phone book 
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LARGEST PLANT IN THE 
WORLD PRODUCING 
ALCOHOL FROM WASTE 
SULPHITE LIQUOR 





COERTIAL ALCON ce 
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31st pecember 1948- 





process 
vickers-Vule?r , Limiteds 
Engineer a0 a'armes>s 


0 1 
we eh —_— 


' Under one all-embracing engineering and 
construction contract covering every phase 


‘ stiller 
oz catsneeu DISESIEEE of process development, equipment and 


— plant design, construction and initial oper- 


we wish to conerertetion of oUF ation . . . Vulcan's Canadian affiliate — 
ccess our ¢O . . ° 

on. & believerd in designee Vickers-Vulcan Process Engineering Com- 
eau distin ourstandiné."yi11 there upers of any, Ltd. announces the completion of the 
nieved nis plant tend to all ae s pany, ° P 

rele) . . 

: 1S ere thanks ene Einued succes? new Commercial Alcohols Ltd. Gatineau 

° s ish you * ge * 
staf ar. We vo come Distillery, at Gatineau, Quebec. 
tpg ana the yeor® are very wrelds 
9 Yo 


MITED 





aL ALCOHOLS LT This is a typical example of the complete 
engineering service that VULCAN is offer- 


ing the chemical process industries through- 


COMMERCT 


out the world. 





One of the six columns erected os A section of the Plant where yeos? Stainless Steel Heat Exchangers for Instrument Panel for ovtomotic control of the 


port of the Vulcan Vapor Re-use is continuously recovered from the cooling the waste sulphite liquor to Distillation System. 
Distillation System. fermented sulphite liquor. fermentation temperature. 


PROCESS DESIGN 


distillation PILOT PLANT 

evaporation MECHANICAL DESIGN 
i Ca extraction SHOP FABRICATION 

processes ond equipment FIELD ERECTION 


THE VULCAN COPPER & SUPPLY CO., General Offices and Plant, CINCINNATI, OHIO INITIAL OPERATION 
SAN FRANCISCO NEW YORK BUENOS AIRES 


IN CANADA —VICKERS VULCAN PROCESS ENGINEERING COMPANY LTD. — MONTREAL 
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Hercules started something 


... With serious consequences 


tical and economical solution. Sludge is 
dried instantly, followed, if desired, by 
deodorization. It may then be delivered 
as fertilizer directly to sacks or trucks, 
or may be incinerated — the heat of 
burning being used to operate the flash- 
drying equipment. Installations from 
coast to coast serve cities as large as 
Chicago, or as small as Tenafly, N. J., 
with equal success, making a valuable 
contribution to the abatement of water 
pollution. 


The Augean Stables of Greek mythology 
housed 3000 oxen and had not been 
cleaned for thirty years. Hercules ac- 
complished the cleansing in one day by 
diverting two rivers so that they flowed 
through the stables. By this act he ac- 
quired the dubious distinction of being 
the Father of Stream Pollution and in- 
augurated a practice still prevalent — 
but needless — today. 


Needless today because modern 
methods of sewage treatment can con- 
vert a potential hazard to a simple dis- 
posal problem. After settling, aeration 
and filtering, the clear liquid effluent 
may safely be discharged to open water- 
ways. The remaining sludge, however, 
cannot be disposed of so simply, nor 
can it be allowed to accumulate. 


Here C-E Raymond Flash-Drying 
and Incineration Systems offer a prac- 


Flash-drying and incineration of sew- 
age is one of many diverse Combustion 
activities, symbolized by the C-E flame, 
which have a common basis in the effi- 
cient use of heat — a field in which Com- 
bustion Engineering—Superheater, Inc. 
is perhaps best known for its extensive 
line of steam generating, fuel-burning 
and related equipment. B-260 
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COMBUSTION 
ENGINEERING — 
SUPERHEATER, INC. 


200 MADISON AVE. * N. Y. 16, N. Y. 


All types of Boilers * Furnaces * Pulver- 

ized Fuel Systems * Stokers * Super- 

heaters * Economizers * Air Heaters. 

Also, Pressure Vessels * Chemical Recov- 

ery Equipment * Sewage * Incineration 

Flash Drying Systems * Domestic Water 
Heaters 
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World-wide symbol of creative design 


and manufacture in the field 


of aeronautics 


Recently the Douglas missile group participated in the first suc- 
cessful firing of the “project bumper” missile—world’s first 
multi-staged, liquid-fueled rocket which established a new alti- 
tude record of 250 miles and a new velocity record of 5,000 miles 
per hour. The Douglas Skyrocket — first jet-rocket aircraft of its 
type—is now undergoing flight tests at Muroc, California. And 
at its Long Beach plant, Douglas is building the giant C-124A — 
a revolutionary new-type cargo plane. These are simply examples 
of the kind of creative pioneering in all phases of aeronautics 
that goes on constantly at Douglas. They demonstrate the sound 
planning and careful development for which Douglas has been 


famous for over a quarter of a century. 


DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 


SERVING MANKIND AROUND THE WORLD 

















DAWHIDE 


BETTER THAN RAWHIDE- 
LACES 


Dawhide — ‘“‘better than rawhide”’ 
Laces are tough, long-wearing, non- 
slipping, fabric laces that have been 
chemically treated and scientifically 
impregnated to become water- 
resistant and non-freezing. 
Dawhide Laces are ideal 
for active sport and rugged 
work shoes, and were used 
on the Byrd Expeditions to 
the Antarctic for lacing 
boots and lash ropes for 
pack sleds, tents, etc. 
Dawhide Laces were in- 
vented by and named for 
Robert Taylor Dawes 
M.I.T. 1926. 
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ELASTIC SHOCK aad EXERCISER CORDS 
We supply the aircraft industry with Elastic 
Shock Cord and Elastic Exerciser Cord pro- 
duced in various sizes to meet the military speci- 
fications of the U. S. government. 












ELASTIC SHROUD LINES 


Developed by Robert Taylor Dawes, (M.LT. 

1926) this elastic shroud line quickly takes up the 

shock of the opening parachute, even though the 

paratrooper bails out from a se going at high 
l 


speed. Landing shock and oscillation are markedly 
reduced, and a ’chute shrouded with these elastic 
lines spills its air automatically, minimizing the 
drag along the ground. It affords fliers greater safety 
in emergency jumps, and increases their efficiency. 


THOMAS 
TAYLOR 
& SONS. inc © 
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Two Construction Firms staffed to take care of 
your requirements in connection with ... 


1) The complete INDUSTRIAL PLANT and/or (2.) that important BULK STORAGE and 
materials handling plant. The experience of each group is available to the other. 


WININGER & SELBY, INC. THE NICHOLSON COMPANY INC. 


Specialized construction since 1934. A wholly owned subsidiary, specialist in design and con- 
struction of bulk storage and facilities since 1914. 


10 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Edward Wininger '24, President 


























MAKE AN EASY JOB OF 
HOLDING WORK... for 


grinding and light turning operations 


snes 





.». With 
Rotary Model 
Permanent 
Magnet Chucks 





NO jigs or fixtures — NO wiring. 


With these patented Brown & Sharpe holding devices, you can 
hold work of many shapes and sizes, instantly and securely. 
Convenient control gives positive, powerful holding . . . and in- 
stant release. Intermediate degrees of holding for accurately 
positioning work. Magnets retain their energy indefinitely. . 

Rotary models available in 3 sizes . . . diameters; 5”, 7”, 9”. 
Readily portable. For sale only in the United States of America 
and its Territories. Send for latest catalog. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U. S. A. 


We wige buying through the Distributor 


BROWN & SHARPE 








TESTED 
PATH 


DIEFENDORF travels the pro- 
duction path that assures gear 
efficiency for each particular 
job. Gears cut to manvufactur- 
er's specifications. Quantity 
production. Gear design. Re- 
pairs and replacement. Gears 


of all types — all materials. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, New York 


DIEFENDO:RF 


Go EB AR S&S 
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The New Social Mind (page 401) is the address by which 
Joun E. Burcnarp, ’23, Dean of Humanities and chairman of 
the Convocation Committee, opened the first general session 
of the Convocation on March Hi. 

The State of Science is discussed (page 403) by Kanu T. 
Compton, for 19 years president of M.I.T. and now chairman 
of the M.I.T. Corporation. Dr. Compton is also chairman, Re- 
search and Development Board, National Military Establish- 
ment. 

The Twentieth Century — Its Promise and Its Realiza- 
tion by Winston CuHuRCHILL contains the thoughts, concern- 
ing half a century of social change, of Britain’s former Prime 
Minister, who himself played a major role in many of the trends 
he observes (page 409). 

The Half Century Ahead is the Convocation address in 
which Haro.p E. Strassen, former Governor of Minnesota and 
now President of the University of Pennsylvania, calls for a re- 
turn to individual dignity, self-reliance, and enterprise (page 
415). 

Obligations and Ideals of an Institute of Technology, 
inaugural address of James R. KiLxian, Jr., '26, President 
(page 429), stresses the need for a general education which 
places emphasis on science and engineering. As former editor 
of The Review, Dr. Killian has a special Message to Alumni 
(page 396). The new president also takes the opportunity which 
this issue affords — largest in The Review’s history with a print 
order of 43,500 — to state Institute policy on Academit Free- 
dom and Communism (page 432). 

Social Implications of Scientific Progress at the Mid- 
Century was the general theme of six panel discussions dealing 
with the material, spiritual, and intellectual aspects of Twen- 
tieth-Century living. Thirty-one eminent pti si statesmen, 
and educators took part in these discussions, for which ‘sum- 
maries have been prepared (pages 420-425) by members of the 
M.LT. staff serving as Review reporters. 

The Problem of World Production was discussed by: 
Vannevar Bush, *16, President of the Carnegie Institution of 
Washington; Frank W. Notestein, Professor of Demography at 
Princeton University and Director of the Office of Population 
Research in the Woodrow Wilson School of Public and Inter- 
national Affairs; Fairfield Osborn, President of the New York 
Zoological Society; Robert P. Russell, ’22, of the International 
Basic Economy Corporation in Venezuela; and Sir Henry Tiz- 
ard, chairman of the Defence Research Policy Committee of the 
Ministry of Defence, United Kingdom. The Review’s summary 
has been written by CHares P. KinDLEBERGER (Ph.D., 1937, 
Columbia), author of International Short-Term Capital Move- 
ments, and since last fall, Associate Professor of Economics at 
M.LT. 

Science, Materialism and the Human Spirit engaged the 
attention of: Julius S. Bixler, President of Colby College; Percy 
W. Bridgman, Hollis Professor of Mathematics and Natural 
Philosophy at Harvard University; Jacques Maritain, Professor 
of Philosophy at Princeton University; and Walter T. Stace, 
Stuart iediaver of Philosophy at Princeton University. GzorcE 
DESANTILLANA (Ph.D., 1925, Rome University), a member of 
the Institute’s Department of English and History, where he is 
now associate csalianase of the history of philosophy and science, 
has written the summary of this panel's discussion. 

Specialization in Twentieth-Century Education came in 
for a thorough examination at the hands of: Sidney Hook, chair- 
man of the Department of Philosophy, New York University; 
Frederic Lilge, Assistant Professor of Education, University of 
California; Sir Richard Livingstone, President of Corpus Christi 
College, Oxford University; Andrey A. Potter, 03, Dean of the 
Schools of Engineering and Director of the Engineering Experi- 
ment Station at Purdue University; Phillip J. Rulon, Professor 
of Education, Harvard University; and Charles A. Thomas, ’24, 
Executive Vice-president, Monsanto Chemical Company. The 
Review’s summary of discussions by these men was prepared by 


(Concluded on page 382) 
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“The real essence | work is concentrated energy '—w ALTER BAGEHOT 


WHERE ROADS were once built a shovelful at a time... 
today mammoth earth-movers handle a ton of earth at a 
time. Mobile cranes swing 20 tons at the flick of a switch. 
Giant crushers grind 150 tons of rock an hour. Traveling 
concrete mixers place entire batches as they go. 

These are just a few of our improved powered tools of 
today that do a better job of construction faster and easier. 
They help provide us with critically needed new housing 
and busimess buildings... with super-highways and air- 
fields for safer, smoother travel. And these tools are ours 
today because of better materials ... and continuing re- 
search. 

Alloy steels, for example, give them greater strength to 
resist shock and abrasive action... stamina to overcome 
the strain of day-by-day speed-up demands. And modern 
oxy-acetylene processes for welding and flame-cutting speed 
production of these better products of better steel. 

Carbon is in the picture, too. In the form of electrodes, 


it’s essential both to the production of alloy steels and the 





ELECTROMET Alloys and Metals 
BAKELITE, KRENE, VINYON, and VINYLITE Plastics 














W, hy construction gets better all the time 


Trade-marked Products of Divisions and Units include 
HAYNES STELLITE Alloys * Prest-O-LiTE Acetylene 
SYNTHETIC ORGANIC CHEMICALS 
ACHESON Electrodes * NATIONAL Carbons * PRESTONE and TREK Anti-Freezes * EVEREADY Flashlights and Batteries 


® 





making of calcium carbide . . . from which comes acetylene 
gas for welding. Also, a chemical known as an amine pro- 
vides a wetting agent for asphalt . . . speeding construction 
by making the asphalt stick more easily and firmly to its 
crushed rock base. 

The people of Union Carbide produce these and many 
other materials essential to today’s better building and con- 
struction. They also produce hundreds of other materials 
for the use of science and industry, to help meet the needs 
of mankind. 


FREE: } ou are invited to send for the new illus- 
trated booklet," Products and Processes,” which 
describes the ways in which industry uses LCC's 
Alloys, Chemicals, Carbons, Gases, and Plastics. 





Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17, N. Y. 
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PYROFAX Gas 
































MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 
Applied ultrasonic research and development 


Design and construction of scientific instruments 


to your performance specifications 


Complete engineering of original or unique electrical 
and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 


Telephone: CApitol 7-6990 “Cable Address MARHUB-Boston” 
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METAL PRODUCTS INC  ) Amini 
EQUIPMENT FABRICATORS SUPERIOR 
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Artisan engineers and work- AUTOCLAVES 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- 
neer to call to discuss your equip- 
ment requirements, telephone 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


f isan META 


73 POND STREET, WALTHAM, (Beston 54) Mess. 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


EVAPORATORS 


MIXERS 


JACKETED KETTLES 
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AND BENDS 


REACTORS 


SPECIAL MACHINERY 
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THE TABULAR VIEW 
(Concluded from page 380) 





Joun B. Raz (A.B., 1932, A.M., 1934, Ph.D., 1936, Brown Uni- 
versity), Associate Professor of History at M.I.T. and coauthor 
of The United States in World History to be published this year. 

The Problem of the Underdeveloped Area engaged the 
attention of Richard M. Bissell, Jr., Professor of Economics at 
M.I.T. on leave as assistant deputy administrator, Economic 
Cooperation Administration; William Malcolm, Lord Hailey, 
Baron of Shahpur in the Punjab and Newport Pagnell in Buck. 
inghamshire; Sir Ramaswami Mudaliar, President of the United 
Nations Economic and Social Council and Prime Minister, 
Mysore, India; Nelson A. Rockefeller, President, American In- 
ternational Association for Economic and Social Development 
and President, International Basic Economy Corporation; Pierre 
Ryckmans, Belgian representative on the Trusteeship Council, 
United Nations; and James M. Barker, ’07, chairman of the 
Board, Allstate Insurance Company. The able summary on 
pages 420-425 was prepared by Cartes H. Brake, ’24 (S.B., 
1925, Ph.D., 1929, M.L.T.), fellow of the American Academy 
of Arts and Science, and Associate Professor of Zoology at 
M.LT. : 

The Role of the Individual in a World of Institutions 
was the topic discussed by Erwin D. Canham, editor of the 
Christian Science Monitor and President, American Society of 
Newspaper Editors; Carlos Contreras, President, National Plan- 
ning Association of Mexico; Ralph E. Flanders, United States 
Senator from Vermont; Clinton S. Golden, Labor Adviser, Eco- 
nomic Cooperation Administration; and Merle A. Tuve, Di- 
rector, Department of Terrestrial Magnetism, Carnegie Insti- 
tution of Washington. The Review’s report on this panel's dis- 
cussions is the product of C. Conrap Wricut (A.B., 1937, 
Ph.D., 1946, Harvard University), instructor in history in the 
Institute’s Department of English and History. 

The State, Industry, and the University was the topic of 
discussion participated in by Laird Bell, chairman of the Board 
of Trustees of both Carleton College and the University of 
Chicago; Lee A. DuBridge, President, California Institute of 
Technology; Bryn J. Hovde, President, The New School for 
Social Research; Peter H. Odegard, chairman of the Depart- 
ment of Political Science, University of California; and John 
Dale Russell, Director of the Division of Higher Education, 
United States Office of Education. THomas H. D. MAHONEY 
(A.B., 1936; A.M., 1937, Boston College; Ph.D., 1944, George 
Washington University), coauthor of The United States in 
World History, in press, is assistant professor of history in the 
Department of English and History at M.I.T., and has prepared 
the condensation of this panel’s discussions. 








Speed with 
Economy 





Continental Can Co. 


We have built repeatedly for such companies as: 


R. H. Macy & Co. 11 contracts 
Chas. Pfizer & Co., Inc. 20 contracts 
Air Reduction Sales Co. 5 contracts 


Alex. Smith & Sons Carpet Co. 13 contracts 


Consult us regarding your building requirements. 


W. J. BARNEY CORPORATION 


FOUNDED 1917 
101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 


Aurrep T. Grassett, ’20, Vice President 
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“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 


Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 

Send for our comprehensive 400-page 


book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 


Thinking 
of 


improving 


























ELUSH-MGTAL PABTITIOM CORP 





46-10 11th STREET 


LONG ISLAND CITY, N. Y. 


STILLWELL 4-3380 


Manufacturers of Toilet Stall Partitions, Shower Compartments, Hospital Cubicles 


A FEW OF OUR INSTALLATIONS 


Astoria Houses, Queens, N.Y. 

Bay Ave. School, Patchogue, L.I. 

Board of Educ., New York City 

Board of Educ., Newark, N.J. 

Broadway Savings Bank, N.Y.C. 

Calco Chemical Co., Willow I, W.Va. 

Central Hudson Gas & Elec. Co., N.Y. 

Cheshire School, Cheshire, Conn. 

Conn. College Dorm., New London, Conn. 

Consolidated School, Wolcott, Conn. 

Cornell Univ., Women’s Dorm. 

E. F. Drew & Co., Inc., Boonton, N.J. 

59th St. Theatre, N.Y.C. 

Ft. Worth Club Bldg., Texas 

Freeport High School, Freeport, N.Y. 

Fresh Meadows Housing, Queens, N.Y. 

General Electric Co., Med —_ Mass. 

Gowanus Houses, Brooklyn, N.Y. 

Hanovia Chem. & Mfg. Co., Newark, N.J. 

Hardee Co. School, auchula, Fla. 

Hershey Farms, Inc., Long Island City 

Hillside Hosp., Queens, N.Y. 

Hoffman La Roche, Nutley, N.J. 

Hygrade Sylvania Corp., Boston, Mass. 

Idlewild Airport, Fed. Bidg., N.Y. 

Ind. Steel Prod. Co., Greenburgh, N.Y. 

Jamaica Race Track, Jamaica, L.I. 

Kleinhans Music Hall, Buffalo, N.Y. 

Mass. Institute of Technology 

Mt. Sinai Hosp., RT Conn. 

National Biscuit Af Ae 

Nescafe Plant, Freehold, N N.J. 

New Britain Hosp., New Britain, Conn. 

N.Y. Central R.R. Co., N.Y.C. 

N.Y. N.H. & H. R.R., Berlin, Conn. 

N.Y. University, N.Y C. 

Palisades Amusement Park, N.J. 

Penn R.R., Pittsburgh, Pa. 

Charles Pfizer Co., Brooklyn, N.Y. 

Plastic Mfrs., Inc., Stamford, Conn. 

Remington Rand, 'N.Y 

_ oseph’ s School, Croton Falls, N.Y. 
ary’s Hos ital, Amsterdam, N.Y. 

St Vincent’s ospital, N.Y.C. 

Schrafft’s Sales Corp., N.Y.C. 

Seton Hall College, So. Orange, N.J. 

Shorehaven Beach Club, Bronx, N.Y. 

Sperry Gyroscope Co., Lake Success, N.Y. 

Textron, Inc., N.Y.C. 

Trinity College, Hartford, Conn. 

United Nations, Lake Success, N.Y. 

Van Rensselaer’ Je. H.S., Rensselaer, N.Y. 

Watchtower Dorm., Brooklyn, N.Y. 

Western Electric Co., Haverhill, Mass. 

Westinghouse Elec. Mfg. Co., Newark, N.J. 


Weston Elec. Instrument Corp., Newark, N.J. 


W. Woolworth Co., Newark, N.J. 
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Architects 


Harrison & Abramovitz 
E. Post Tooker, Assoc. 
Eric Kebbon 
Behee & Krahmer 
Harold R. Sleeper 
Ebasco Services, Inc. 
F. Keally & H. Patterson 
Douglas Orr 
Shreve, Lamb & Harmon Assoc. 
C. J. Malmfeldt & Assoc. 
Bagg & Newkirk 
Wortmann Assoc. 
William I. Hohauser 
William Ginsberg Associates 
Frederic P. Wiedersum 
Voorhees, Walker, Foley & Smith 
oseph B. Gunnison 
ly Facaues Kahn 
Epple & Seaman 
M. Leo Elliott 
= Feld 
ouis Allen Abramson 
Fellheimer, Wagner & Vollmer 
kwood Greene 
Reinhard, Hofmeister & Walquist 
A. Epstein & Sons 
Aymar Embury 11 
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McCreery and Theriault 
Ebbets, Frid and Prentice 
Louis Wirsching, Jr. 
Wininger & Selby, Inc. 
Frederick J. Dixon 
N.Y. Central R.R. 
N.Y. N.H. & H. R.R. 
Wm. S. Grego 
E. C. A. Bulloc 
Penn. 
Baker & Spencer 
F get & Spencer 
Francisco & Jacobus 
Starrett & Van Vleck 
Howard F. Daly 
Eggers & Higgins 
Block & Hess 
Fanning & Shaw 
O’Hara, Hedlander & Edson 
Stone & Webster Eng. Corp. 
Raymond Loewy Assoc. 
McKim, Mead & White 
ane, Owings & Merrill 
H. O. Fullerton 
Alexander D. Crosett 
Private Plans 
Private Plans 
Walter Kidde Construction Co. 
A. F. Winter 
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Philadelphia, Pa. - 
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General Contractors 


Corbetta Construction Co., Inc. 
J. H. Eisele Co., Inc. 
Various contractors 
Bd. of Educ., Newark, N.J. 
Wm. L. Crow Construction Co. 
Turner Construction Co. 
Edward Corning Co. 
Ww. re Megin, Inc. 
Peaslee, Inc. 
. F. Peaslee, Inc. 
ae & Barr, inc 
Brown & Matthews Co., Inc. 
Owner 
Thomas S. Byrne, Inc. 
John A. Johnson & Sons 
Geo. A. Fuller Contracting Co., Inc. 
Duffy Construction Co 
Willcox Construction Co., Inc. 
Hugh Montague & Son Co. 
C. A. Fielland, Inc. 
Car] Buhr, Inc. 
Andrew Weston 
John W. Ryan Constr. Co. 
Leslie R. Porter Co. 
Todd & Brown, Inc. 
Thompson Starrett Co., Inc. 
Roberts Nash Constr. Corp. 
M. Shapiro & Son 
McCreery and Theriault 
So. New Eng. Contrg. Co. 
White Construction Co. 
Wininger & Selby, Inc. 
Wadhams & May Co. 
Poirier & McLane Corp. 
H. Wales Lines Co. 
John Lowry, Inc. 
Romagnino Constr. Co., Inc. 
Helvenston Constr. Co. 
W. J. Barney Co 
Wm. J. Lyons Constr. Co. , Inc. 
Jas. J. Waters Corp. 
J. Bisceglia & Sons, Inc. 
James Stewart & Co., Inc. 
Vermilya-Brown Co., Inc. 
Robert Johnson, Inc. 
D. J. Cronin,  ~ 
W. J. Barne +7 
Stone & Webster or Eng. Corp. 
Rheinstein Constr. Co., Inc. 
A. F. Peaslee, Inc. 
ames King & Son, Inc. 
uncan & Cahill 
Skinner, Cook & Babcock, Inc. 


if. Conviser 

M. Waldron, Inc. 
Walter Kidde Constr. Co. 
F. W. Woolworth Co. 


REPRESENTATIVES 


Albany, N. Y. + Waerner Buitpinc Propucts Co., 103 Southern 
Boulevard ....... 
Boston, Mass. + A. W. Hatt Co., 258 Park Square Building 


Albany 48336 


Commonwealth 1452 


Buffalo, N. Y. > Bronsteet Propucts Co., 96 East Amherst Street 


Parkside 4811 


Youne Sates & Encrneerinc Co., 308 Bed- 


Hartford, Conn. - R. V. Tuomas, 22 Fernbel Lane, West Hartford 


32-1145 


Newark, N. J. * Apams & Co., 717 South Orange Avenue 


Essex 3-6333 


Taytor ALBerTson Co., 1616 W. Indiana Ave- 
Seth ited tle is Win Saibce oa indinaiee ied Baldwin 2930 
Pittsburgh, Pa. > Better Birt Suppry Inc., 3614-36 Boulevard of 
EOF Te Fe EE Ee eee Schenley 2134 
* BoweRMAN Butvpers Service, 1307 East Main 
sok $a cheaiets sone ae ales coke edaleua ae Culver 3878 
Tampa, Florida - THe J. E. Woop Co., P.O. Box 861 ...... 2661 
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Imagination clears the air 


TO MAKE CARS LAST LONGER FOR YOU 
 —— 





Demonstration of air filter dust test— practical imagination in research at Chrysler Corporation 


He’s pouring dust down an engine’s “throat”! 


Your car’s engine “swallows” about 
14 times as much air as gasoline! 
That air must be clean—to keep air- 
borne dust and dirt from damaging 
smooth-working parts. 

The apparatus in this picture was 
created by our engineers to learn the 
best way of keeping harmful road 
dust out of a car’s engine. The trans- 
parent object is an air filter—made 
of clear plastic so expert observers 


Airtemp Heating. Cooling. Refrigeration 
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Chrysler Marine & Industrial Engines 


can study exactly what goes on inside. 

Into the filter goes a hefty meal of 
dust, dirt and grit—the kind you’d 
meet if you drove the worst roads in 
America . . . only more so! Then the 
device draws air through the filter, 
just as a car’s engine does. It’s the 
filter’s job to catch and hold the dust. 

We tested many different filters— 
and developed one that traps dirt 
best. As a result, all our cars have 


CHRYSLER 
PLYMOUTH 


Dodge Job-Rated Trucks 
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DODGE 


Oitite Powdered Metal Products 


this filter, which provides double pro- 
tection—an oil bath to catch heavy 
dust and an extra trap for lighter bits. 


The owners of Plymouth, Dodge, 
De Soto and Chrysler cars often say 
that their engines keep running so 
smoothly and economically year after 
year. One big reason is this air filter— 
another example of how we put prac- 
tical imagination to work to build 
better, longer-lasting cars for you. 


CORPORATION 
DESOTO CHRYSLER 


Mopar Parts & Accessories Cycleweld 





























A, Creators and Fabricators of Plastic and Fibrous Products we manu- 


facture: 


Electrical Insulation — for power and distribution transformers, cir- 
cuit breakers, electric motors, switches, radio, television and electronic 


equipment. 


Shoe Products — for midsoles, counters, stitchdown, dutchman and 


other applications. 


Plastics — for molding and laminating, also as laminated sheets, 


molded pieces, and fabricated shapes. 


Fabricated Pieces and Assemblies — from fibre board, paper, fibre, 
hard board, laminated plastics and other materials manufactured by Rog- 


ers or purchased for fabrication by Rogers. 


Industrial Fibre Boards — for abrasive disc backing, luggage, stereo- 
type tailboards, textile pressing, flinting strips, gaskets and similar varied 


uses. 


We, M.LT. alumni, are proud of our alma mater with its history, herit- 


age and vital plans for the future. 


S. M. SILvERSTEIN ’21 President 
R. A. St. LAURENT ’21 Vice President—Sales 
S. A. Brown ’28 Vice President—Production 
S. BAKER °39 Fabricating Division 


G. L. MacKinnon 745 Production Division 


N. L. GREENMAN “44 . Development Division 


ROGERS CORPORATION 


Established in 1832 














MANCHESTER, CONNECTICUT 


GOODYEAR, CONNECTICUT 
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“YOU CAN'T 
MISTAKE THE 
FLAVOR 





A fine, 
distinctive, 
rich BODY... 
a delightful 
AROMA which 
promises 
complete 
flavor 
satisfaction. 


Vacuum Packed in Tin or Glass, REGULAR and DRIP GRIND 
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On jobs like this, only the toughest portable power ca- 
bles prove satisfactory. That’s why SIMPLEX-TIREX 
CABLES, with their Selenium Neoprene Armor, are 
called for time and again. 

Selenium Neoprene Armor is unsurpassed for bal- 
anced resistance to abrasion, oil, moisture. sunlight, 
heat and flame. It is a feature of every TIREX Cord 
and Cable. TIREX Cords and Cables are available to 
you in sizes and types adaptable to all portable electric 
equipment. 


SIMPLEX WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Mass. 
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WUHES 


Lo He MIHES... 


Chances are good that you’re in the kind of 
business or industry served by EBASCO.. . 


And, chances are equally good that you have 
some pressing business problem! It may be sys- 
tems and methods, employee relations, mar- 
keting, taxes, shipping or insurance. Whatever 
it is, it’s important to your company to have it 
solved quickly and efficiently. 

Management executives, more and more, are 
turning to Exsasco for help in solving such 
problems. For, in Espasco, they have found a 
team of experts—engineers, constructors and 
business consultants—with seasoned experi- 
ence in the various phases of business and 
industry. 


No job is too big or too small. EBAsco can help 
you solve production problems in your plant 
. or design and construct an entirely new 
plant for you . . . procure all materials and 
components . . . make appraisals and business 
studies for investment purposes.. . 
So, call on Esasco to get the help you need! 
From past success in handling business 
and industrial problems, all over the world, we 
are prepared to handle yours . . . and do it 


from A to Z. 
Write for free booklet The Inside Story of Outside Help 
describing the many EBASCo services available to you. 


Ebasco Services Incorporated, Two Rector Street, 
New York 6, N.Y. 


EBASCO SERVICES 
INCORPORATED 


anywhere ex The world 


Some of the 
Businesses and 
Industries served 
by EBASCO 


Airlines 

Banking 

Chemical 
Department Stores 
Exporting 

Food 

Garment Mfg. 
Hotels 

Investment Firms 
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Lumber 
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Newspaper Pubg. 
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Yarn and Fiber Mfg 
Zinc and Mining 
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POUNDS OF SCALE PER DAY 
REMOVED FROM BOILER FEED WATER 


by GRAVER Hot Process 
Water Treating System 


This is what a Graver two stage Hot Process water 
treating plant is doing at a large oil refinery. A mil- 
lion pounds of lake water per hour, taken from a 
canal, is treated as makeup for a battery of high pres- 
sure boilers. A million pounds of this untreated water 
contains approximately 150 pounds of scale forming 
material. This means about 3600 pounds every 24- 
hour day. Heaters, sedimentation tanks, filters, and 
deaerating equipment give the boiler system complete 
protection against scale and corrosion. 


If your problem involves treatment of water for boiler 
feed, process, or industrial waste water treatment of 
small or large capacities . . you will find Graver 
water conditioning equipment does the job efficiently 
and economically, All types are available, for all jobs, 
in all capacities. Write today for recommendations 
and a survey of your water conditioning problem. 
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NEW LABORATORY UNIT, 
part of G-E Research Laboratory, 
is the center of General Electric 
research into such low-temperature 
phenomena as... 





SUPER-FLUIDITY of belium— 

meaning that at near-absolute zero 

it loses its viscosity, can spin forever 
-.an 


SUPER-CONDUCTIVITY—#he 
loss of all electrical resistance by 
some materials below about 15° 
absolute. 


E77 fit se 
el ) : 


i PAS col 


alt [ Se: 





Near absolute zero, matter does strange things... 


T 455 degrees below zero Fahrenheit, liquid 

helium becomes a “superfluid.” That is, it loses 

its viscosity; if it were to be set in motion like stirred 

coffee spinning in a cup, part of it would theoretically 
continue to spin forever. 

It also becomes a “super-wetting” agent, meaning 
that it will creep up the sides of a container and flow 
over the edge. 

Other types of matter develop the property of 

_“super-conductivity.” Columbium-nitride, for ex- 
ample, loses all electrical resistance below 15 degrees 
absolute. If an electric current were set in motion ina 
closed loop of this substance, it would in theory flow 
indefinitely. 

These are some of the facts of cryogenics—the study 
of low-temperature phenomena—into which a group 


of young General Electric scientists are directing their 
investigations. 


So far their studies are in only the earliest stages. But 
already the facts of this nether world of temperature 
have aroused enough interest that with the building 
of a new Research Laboratory near Schenectady, a 
$250,000 laboratory unit has been especially con- 
structed to aid and amplify their work. 


Through its emphasis on research and creative 
thinking, through encouraging fertile minds to follow 
their own imaginative bent and by implementing their 
work with the best available facilities, General Elec- 
tric remains ‘“‘a place where interesting things are 
happening,” and stays in the forefront of scientific and 
engineering development. 
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BUY IT at your service station, 
car dealer or write to us 
Specify car, year model 


SCULLY SIGNAL COMPANY 


70A FIRST ST.. CAMBRIDGE 41, MASS. 











392 





INDEX TO ADVERTISERS 


(Concluded from page 390) 


Advertiser Page 
Sawyer Construction Company ...................+-2+: 459 
NE I oo cnn 5 /o.ne's 0 0-0-n oes aes peiewelauae 392 
Serve Corporation of America ...........:cccscccceess 477 
Simplex Wire and Cable Company ..................... 388 
Standard Oil Company (Indiana) ..................... 476 
Starkweather Engineering Company, Inc. .............. 481 
Es i IE III asa cence cs nncsscecatevces 446 
TN TONE UMEE LIIOIRY ono conc cc cc ccccdecccccccnce 460 
Stone and Webster Engineering Corporation ........... 367 
Stromberg-Carlson Company ..................ee0eee08: 450 
Sylvania Electric Products, Inc. ................s00008: 454 
NO I II TS noid yw aieicioenwsnc acess sdeneees 480 
The Taft-Peircee Manufacturing Company .............. 447 
OS DUET MI OE, TRG. 6. nt ce scencccccdcacncencens 378 
The Tredennick-Billings Company ..................... 479 
Union Carbide and Carbon Corporation ............... 381 
United Conveyor Corporation ....................0000. 455 
NE I i co iaid Nidinn aida bales aciaa wcseine and 477 
The Vulcan Copper and Supply Company .............. 375 
Walker Memorial Dining Service ...................... 477 
Re i I PIE os eis n-ne 0: 0:6 wine Od nase wales 460 
Western Waterproofing Company. Inc. ................. 477 
Westinghouse Electric Corporation .................... 449 
I a oc kluint bu wesieeedeeeaceu an 464 
re ee rr 379 


CONTROL WITHIN 2 F. 


REPORTED BY USERS 


Dial Diam 










Most 
Accurate Water 
Mixer Made 


Widely used for X-Ray 
and Color Film develop- 
ers and other processes 








YX Pipe requiring exact control; 
Conrfections also for shower baths. 
Capacity Thermostatically mixes 
6 to 10 gals. hot and cold water and delivers a 
per min. mixture at any constdnt tempera- 
7 ture required. 


Outstanding for its quick acting re- 
sponse to any change in tempera- 
ture setting or changes in supply line 
temperatures or pressures, (849) 


THE POWERS REGULATOR CO. 
2746 GREENVIEW AVENUE, CHICAGO 14, ILLINOIS 
Offices in 50 Cities @ See your phone book @ Established 1891 


POWERS; 


THERMOSTATIC WATER MIXER 


Other Controls for 
Capacities up to 
10,000 gals. per min. 


Write for 
‘Bulletin 358-H 
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STOCK SIDE PANEL SECTIONS 


ANDEE has developed plastic side and bottom 
panels for Fluorescent Lighting Fixtures to a 
high degree of efficiency! They are now avail- 

able in clear or translucent materials for quick 
shipment in both STOCK and CUSTOM sec- 
tions. Sizes range up to 15 inches in width. All 
sections supplied cut to length to fit your fixture. 
They may be used for side or bottom panels in 
single or double widths. 


“POLY-LITE” Extruded Panels offer many supe- 
rior advantages. Electrical Contractors, Electri- 
cians and Maintenance men . . a//] welcome Fluo- 
rescent Fixtures “POLY-LITE” equipped. They 


Jardee Manofaling Company 





CUSTOM SIDE PANEL SECTIONS 


are 1. easier to install; 2. lighter in weight; 3. 
safer .. much less breakage; 4. easier to clean .. 
just wipe with a cloth dampened with a 
detergent. 


Other advantages include controlled uniform 
light transmission, very excellent rigidity, re- 
markable dimensional stability (resistance to 
distortion), and unsurpassed design possibilities. 
Take advantage of Sandee’s practical know-how 
of materials, designing for extrusion and unique 
production techniques. Ask our extrusion engi- 
neers for suggestions, ideas, samples and cost 
estimates. There’s no obligation. 


, 9050 FOSTER AVENUE, CHICAGO 30, ILLINOIS 


SALES REPRESENTATIVES IN NINETEEN PRINCIPAL CITIES 
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Sound advice from a sheriff 
—about your next tires! 


Gien Jones, Sheriff of Clark County, Ne- 
vada, knows from his experience how 
Super-Cushion can help you enjoy a safer, 
softer ride. He says— 

“Take it from me—no other tire can 
match this Super-Cushion. In my job, I 
often have to drive hard and fast. With 
Super-Cushions, my car hugs the curves 
and gives me an amazingly soft ride. I get 


quicker, safer stops—and longer mileage 
than I’ve had from any other tires.” 

The Super-Cushion gives greater mile- 
age, is bigger and softer .. . runs on 24 
pounds of air... but will fit your present 
wheels! You'll get a softer ride, less wear on 
your car, fewer rattles and repair bills, 
greater safety and blowout resistance. See 
your Goodyear dealer today! 


We think you’ll like ‘“‘THE GREATEST STORY EVER TOLD’’— 
every Sunday—ABC Network 





GOODSYEAR 


Super-Cushion T. M.—-The Goodyear Tire & Rubber Company 
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RE PEOPLE RIDE ON GOODYEAR TIRES 
THAN ON ANY OTHER KIND 
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» issue of The Review breaks records in its size and its circula- 
tion. As an ex-editor of The Review and now as the president 

of the Institute, I take pride in this ample evidence that Technology 
Alumni have created a journal that reflects, in its vigor and quality, 
the flourishing state of their Association. 

Since this issue goes to so many Alumni, I welcome the op- 
portunity to send greetings to each of you. I also wish to express my 
heartfelt appreciation for the generous confidence and the friendly 
good wishes which so many of you have expressed as I assume 
my formidable assignment as president of the Institute. 

The Mid-Century Convocation, which this issue reports, was 
a resplendent academic occasion which has left a profound im- 
pression both within the Institute family and without. To me one 
of the most impressive aspects of the celebration was the demonstra- 
tion of unity, good will, and loyalty on the part of Alumni. Not 
only did we experience a welling up of Technology spirit; we also 
witnessed, as so many of our friends from sister institutions have 
remarked, a demonstration of how cohesive the Technology family 
really is and how great a singleness of purpose there is to keep this 
Institute strong and vigorous. 

Altogether, no incoming college president ever had his way so 
effectively illumined or assumed his duties against so challenging 
a background. 

To all of you who cherish and love this institution, I pledge 
my best efforts to maintain our record of accomplishment and the 
heart-warming spirit which found expression in the Convocation. 


Yours cordially, 


cf ng 
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A NEW ERA OPENS FOR M.LT. 


were the focal points of world-wide attention 

when the Massachusetts Institute of Technology 
held its Mid-Century Convocation on the Social Im- 
plications of Scientific Progress on March 31 and April 
1, to be climaxed on April 2 by the Inaugural of James 
R. Killian, Jr., 26 as the tenth president of Technol- 
ogy. The combined convocation and inauguration was 
the occasion for hundreds of scholars, administrators 
and other leaders in the field of education to come to 
M.I.T. to listen to major addresses by the Right Hon- 
orable Winston Spencer Churchill, Harold E. Stassen, 
President of the University of Pennsylvania, James R. 
Killian, first M.I.T. alumnus to become its adminis- 
trative head, Karl T. Compton, chairman of the M.I.T. 
Corporation, and John E. Burchard, ’23, Dean of Hu- 
manities. It was the occasion for nearly three dozen 
eminent scholars to examine the material, spiritual, 
and intellectual aspects of Twentieth Century prog- 
ress which has been dominated very largely by sci- 
ence and technology. It was the occasion for 18,000 
Alumni and other friends of M.I.T. to converge on 
. Cambridge and Boston in such numbers as to seriously 
tax the living accommodations which these two cities 
had to offer. Even Boston’s largest hall — the Garden 
—with a capacity of 13,909 could not seat at one 
time, all those who were drawn “back to Tech” by the 
brilliant three day event. 

Several factors were responsible for timing of the 
three-day celebration such that distinguished scholars 
could examine questions of outstanding importance 
in the world’s living at the half-way mark of the 
Twentieth Century. Probably the most fundamental, 
although least apparent on the surface, was the fact 
that during the administration of President Compton, 
and particularly during World War II, the Massachu- 
setts Institute of Technology has unquestionably 
taken its place among the leading institutions of higher 
learning of the world. By this fact alone the Institute 


FF: three days this spring, Boston and Cambridge 
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is forced to examine the role it is to play in the post- 
war era—a role considerably greater than that in 
which it was engaged following World War I. It is, 
indeed, not so strange a reason as might first be sur- 
mised, for the Institute’s contributions during the past 
two decades have brought forth such an unprece- 
dented expansion that, for M.I.T., the nerve-racking 
years after World War II truly represent “the thresh- 
old of a new era” as Dr. Compton has said in his 
inaugural day address. 

Another reason for planning events of more than 
ordinary scope resulted from the Corporation's selec- 
tion of an M.I.T. alumnus to succeed President Comp- 
ton in administering the affairs of the grown up “Bos- 
ton Tech”; many would want to see the new president 
inaugurated into office. But if the Institute were to 
embark on a new era of expansion to fulfill its obliga- 
tion of nation-wide educational service and funda- 
mental research under a newly inaugurated president, 
what would be more logical than to contemplate, on a 
world-wide scope, the present ills of human society? A 
profound examination of the effects which science has 
had in molding our daily lives would help to allay the 
concern, expressed by some who overlook the wretch- 
edness of earlier eras, that science and technology are 
responsible for the misery and suffering which has 
been man’s lot since the turn of the century. Certainly 
no harm could be done by — and a great deal of good 
might result from — such a soul-searching examination 
of man’s present intellectual, material, and spiritual 
status, conducted under the auspices of a scientific 
group. 

Thus, almost, since the Corporation’s meeting last 
October, when selection of the new president was an- 
nounced, there was planned not only an inaugural for 
President Killian, but also a scholarly survey of man’s 
plight at mid-century. These events “would take their 
natural place in the long range program of prepara- 
tion for the new era which confronts the M.I.T. of to- 








Programs of events with tickets and identification badges were 

available for those invited to attend the convocation and in- 

auguration ceremonies at the Massachusets Institute of Tech- 
nology on March 31 and April 1 and 2. 


M.1.T. Photo 


- 
MID-CENTURY 
CONVOCATION 


INVITATION 


day. Remembering the admonition in Dr. Killian’s ad- 
dress on “Funding M.I.T.’s Independence,” those re- 
sponsible for forthcoming events agreed that they 
would “make no little plans; they have no magic to 
stir men’s blood.” Outstanding scholars, eminent edu- 
cators, and world renown statesmen would be sought 
to take part in a pageant aiming, through education, to 
elevate man above his present limitations. Of course 
the M.I.T. Faculty and staff would have important 
parts to play but, within the scope of the program, 
those best suited for the occasion would be invited to 
play the major roles, no matter what their affiliation or 
fields of major interest might be. 

A Convocation Committee headed by John E. Bur- 
chard, ’23, Dean of Humanities, an Inauguration 
Committee, headed by Everett M. Baker, Dean of 
Students, and several subcommittees were established 
to map out a plan of campaign and work out the neces- 
sary details, which, in the months to come, would ap- 
pear to be almost infinite in number. 

An appropriate theme to be developed by inter- 
nationally known speakers, would serve as a super- 
structure in developing the convocation program. 
From the first, the President of the United States and 
the Right Honorable Winston Churchill were on the 
list of eligible candidates to make major addresses if 
they would accept. Invitations to both were extended 
in December, and on February 11, in a joint statement 
from the White House and from M.I.T. the accept- 
ances of Mr. Truman and Mr. Churchill were an- 
nounced. But the pressure of duty weighs heavily on 
such public figures, and on March 21 press services 
carried the news that President Truman would be un- 
able to fulfill his appointment in Boston. The Presi- 
dent's inability to address the Convocation was ampli- 
fied in a letter of March 25 addressed to Dr. Compton 
in which President Truman emphasized that the can- 
cellation “was not a voluntary one but was a case of 
necessity.” It was expected that President Truman 
would have discussed the role our nation expects sci- 
ence and scientists to play in the future — a topic of 
tremendous concern to those attending the convoca- 





tion and of major interest to the millions who could 
have heard the President’s address by radio. 

To examine man’s progress at mid-century a group 
of six panels was planned to discuss the material, spir- 
itual, and intellectual aspects of the social implica- 
tions of science. The world’s most eminent scholars 
were sought for participation in these discussions and 
31 came to Cambridge to deliver their addresses. 

Representatives from major institutions of higher 
learning, as well as from the learned societies in the 
fields of the arts, science, technology and engineering 
would be asked to take active part in the inauguration. 
Large numbers of Alumni and other friends of M.L.T. 
who would not participate directly in the celebra- 
tion were to be invited guests. For several weeks lists 
of Alumni, friends of M.I.T., and representatives from 
industry, commerce, and similar groups were pre- 
pared under the direction of Professor B. A. Thresher, 
20, Director of Admissions. About 33,000 invita- 
tions were mailed out by the end of January. It was 
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Registration of guests proceeded smoothly prior to and during 
the convocation as material for 18,000 was distributed in the 
lobby of the Rogers Building. 


evident that not all who were invited could, or would, 
attend the M.I.T. ceremonies. But when acceptances 
from almost 18,000 persons had been received, it was 
painfully evident that none of the Institute’s facilities 
could possibly accommodate those who sought to at- 
tend one or another of the programed events. Worst 
of all, however, was the fact that nowhere in all of 
metropolitan Boston were indoor seating facilities 
adequate to accommodate at one time and one place 
all those who wished to attend. Even the Boston Gar- 
den, largest assembly hall in Boston, was limited by 
law to seat 13,909 and there were 17,500 applications 
for the major addresses. The overflow was accommo- 
dated in the Rockwell Athletic Cage in which about 
3,500 persons saw and heard Winston Churchill make 
his address on March 31 and 3,000 were present on 
April 1 for Dr. Stassen’s address. From the Boston 
Garden, audio and video television signals were trans- 
mitted to the Rockwell Cage where a 15 x 20 foot 
projection screen had been placed in operation by the 
Radio Corporation of America. Thus, once more, did 
applied science come to the rescue of man’s dilemma. 
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Those apprised of the forthcoming events by way 
of a printed invitation had little to do but return a 
printed card indicating which events they wished to 
attend and whether or not hotel accommodations were 
required. After this form was returned to M.I.T. each 
guest was notified that his tickets could be obtained 
in the lobby of the Rogers Building on Wednesday, 
March 30, or any time during the three-day event. 
More than 9,000 registration packets for almost twice 
as many guests were efficiently and smoothly proc- 
essed and most guests had their tickets by Wednesday 
evening. With his envelope of tickets the guest was 
free to enjoy the Institute's hospitality in whatever 
way he chose. 

First general session of the convocation was at 
3:30 P.M. in Rockwell Athletic Cage on Thursday, 
March 31, at which the opening address was given by 
Dean Burchard, chairman of the Convocation. Setting 
the tone for the convocation, Dean Burchard’s address 
(which appears on page 401) also dealt with the gen- 
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John Fleetwood Baker, Professor of the University of Cam- 
bridge, chats informally in the Senior House with Henry R. 
Couch, ’20, of the University of Rochester. 


eral nature of the problems to be discussed by the six 
different panels and summarized on pages 420-425. 

Major address of the first session was that by Dr. 
Compton, entitled “The State of Science.” No more 
eminently qualified person could be found to discuss 
this general topic, and the Review is happy to bring 
to its readers the full text of Dr. Compton’s address 
(page 403). 

The second general session of the convocation took 
place at the Boston Garden on the evening of March 
31. Beginning at 8:15 the United States Marine Band 
provided a prelude of band music. For the next half 
hour the audience filed into the brilliantly lighted sta- 
dium until by 8:45, when the doors were closed, every 
available seat was taken. For the next 10 minutes there 
was an air of bristling interest coupled with controlled 
anticipation. Now the audience could survey the huge 
photographic mural at the rear of the speakers’ plat- 
form, showing an aerial view of M.I.T. and Institute 
property on the Charles River. This mural is shown 
in the background of the photograph in the next col- 
umn. As the Marine Band finished its last note, there 
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Following the response to his appointment as honorary lecturer 

at M.I.T., Mr. Churchill receives a warm handshake from Dr. 

Stassen as Dr. Compton, Dr. Killian, Dean Burchard, Governor 
Dever, and Mr. Kirchner join in the applause. 

Arthur Griffin 
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APPROBATION 


was an orderly bustling around the entrance door to 
the left of the speakers’ platform. Then, as bursts of 
light from photographers’ flashlight bulbs darted out 
from one corner of the Garden, the former Prime Min- 
ister of Great Britain, the Right Honorable Winston 
Spencer Churchill, mounted the speakers’ platform. 
He was greeted by a hearty and most enthusiastic ap- 
plause as other distinguished guests — Bernard Ba- 
ruch, Governor Paul A. Dever, Dr. Compton, Dr. 
Killian, Dean Burchard, Dean Baker, and John T. 
Toohy, President of the Senior Class —took their 
places on the rostrum. 

Precisely at 9:00 P.M. Dr. Compton introduced Mr. 
Baruch, with whom he had worked during World 
War II, and Mr. Baruch, in turn, introduced Mr. 
Churchill. Of course Mr. Churchill needed no intro- 
duction, but the traditional courtesy was ably played 
by America’s elder statesman who had been host in 
New York to the leader of His Majesty's Loyal Opposi- 
tion. 

Typewriters in the Press Section rattled away to 
bring newspaper readers everywhere the exact text of 
his address, and an account of events that evening in 
the Garden. Press photographers were busy making 
the photographs for the newspapers of the following 
day and several television cameras picked up video 
images to be relayed across the nation. For the occa- 
sion, polarized light sources reduced glare for the 
speakers without diminishing general illumination 
which was more than adequate for the needs of news- 
reel motion picture cameras. 

It is possible to reconstruct only imperfectly, as 
above, the atmosphere and feeling of the occasion. 
The Review is pleased to direct the reader to page 409 
of this issue for the text of the address delivered by 
Mr. Churchill. 

Later in the evening, the Imperial Ballroom at the 
Hotel Statler was the scene of an assemblage of invited 
guests who had gathered for a reception in honor of 
Mr. Churchill. About 10:30 Dr. and Mrs. Compton, 
Dr. and Mrs. Killian, and the Right Honorable and 
Mrs. Churchill appeared on the balcony in the order 
given. Mr. Churchill spoke briefly but characteristi- 





Academic delegates ready to leave the Rogers Building for in- 
augural ceremonies in the Rockwell Athletic Cage. 
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PROCESSION 


cally and appreciatively of the warm welcome he had 
received. When he had finished the assembled guests 
cried out, amid cheers, for a word from Mrs. Churchill. 
Most graciously Mrs. Churchill simply expressed her 
pleasure and appreciation at the affectionate tribute 
accorded to her husband. 

Friday, April 1, dawned bright and clear, and those 
with parts to play in the day’s celebration were up 
and about at an early hour. The six groups of panel 
speakers, together with their moderators and aides, 
made final preparations for the conduct of their re- 
spective sessions at a breakfast in the main dining 
room of the Ritz-Carlton Hotel in Boston, temporary 
residence of most of the panel speakers. By 10:00 A.M. 
the first sets of panel discussions were under way and 
afternoon panels assembled at 2:30 P.M. An account 
of the activities of these panel sessions is summarized 
on pages 420-425 of this issue and therefore need not 
be given here. It is sufficient to say that all panels ses- 
sions were well attended. Indeed the panel sessions 
held in Huntington Hall (which seats 530 persons) 
were more than filled to capacity. Those unable to find 
seats in Huntington Hall could hear the discussions by 
means of a public address system operating in a semi- 
nar room seating 150 persons, in the Great Court, and 
in the main lobby of Building 10. 

Early in the evening of April 1, members of the 
M.I.T. Faculty joined academic delegates at a dinner 
at the Statler Hotel in honor of Mr. Churchill and 
President Harold E. Stassen of the University of 
Pennsylvania. A birthday cake with single candle was 
presented to Mrs. Churchill whose birthday falls on 
April 1, and the audience responded in birthday song. 
Then came the problem of transferring 1,250 dinner 
guests to the Boston Garden. The transportation prob- 
lem was so ably managed by Professor John B. Wilbur, 
'28, Head of the Department of Civil and Sanitary 
Engineering, and the Metropolitan Transit Authority 
as to merit front page praise from Boston newspapers. 

Under the very severe handicap of what was an 11th 
hour request for such an affair, Dr. Stassen graciously 
agreed to deliver an address on the evening of April 1 
in place of Mr. Truman. His forceful, forward-looking 
address delighted his audience which packed the Bos- 





ton Garden to capacity. Devoid of the Boston Garden 
atmosphere created by the 14,000 who heard him 
there, President Stassen’s address is recorded in full 
beginning on page 415. For the record it is sufficient to 
add that Dr. Stassen was confronted with a difficult 
situation which he turned to advantage in delivering 
a most able and thought provoking address. There is 
no doubt but that his audience, like those administer- 
ing the convocation, felt a deep sense of gratitude for 
President Stassen’s cordial co-operation and his schol- 
arly address. 

Following Dr. Stassen’s address, Otto E. Kirchner, 
Jr., ‘49, student member of the Inauguration Com- 
mittee, presented Mr. Churchill with a gold Beaver 
key (see page 412) as a token of esteem from M.I.T. 
Students. Immediately thereafter, Dr. Killian con- 
veyed to Mr. Churchill a scroll (see page 411) ap- 
pointing him honorary lecturer at the Institute. To 
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Following his formal induction into office as M.1.T.’s tenth 
president, Dr. Killian delivers his inaugural address. 


these expressions of esteem Mr. Churchill responded 
by indicating his pleasure at the recognition accorded 
him by Technology students and administration. He 
was pleased to observe that his appointment as hon- 
orary lecturer required no further services of him but 
stated that he might wish to avail himself of the op- 
portunity his lectureship provided to return to Bos- 
ton to address an M.I.T. audience in the future. 

Thus ends the report of the convocation, the major 
addresses of which will be found in later sections of 
this issue. The summary of panel session begins on 
page 420. The inauguration story is recorded on 
page 426 and President Killian’s inaugural address is 
the last major feature of this issue, as it was during 
the M.I.T. events. 

No account of the convocation or the inauguration 
can be regarded as complete if it fails to recognize 
the magnificent part played by those who participated. 
Certainly all those who played a role — from those 
whose names appear frequently throughout this issue 
to the many whose numbers alone preclude individual 
mention in spite of important, if less spectacular tasks 
well executed — can take justifiable pride for their 
part in the conduct of an event without parallel in the 
history of the Massachusetts Institute of Technology. 
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The New Social Mind 


“How ridiculous it would be for society to demand of 
scientists and engineers that they take full responsibility 
for the use of their discoveries and their designs.” 


By JOHN E. BURCHARD 


M.I.T., I am privileged to welcome you to this 

our Mid-Century Convocation on the Social 
Implications of Scientific Progress. These three days 
are momentous in the history of this institution. As 
they go by we shall be erecting another milestone on 
our historical road. Here we shall say farewell, happily 
but a partial farewell, to a great man who has guided 
the destiny of our Institute for 20 years, guided it 
with imagination and conspicuous success, but who 
in addition to that will always be remembered by us 
with an affection which matches our respect. Here, in 
this same time, we shall welcome the new helmsman, 
a man of great promise, one whose energy, intelli- 
gence, judgment, and good will we admire not from 
afar nor as the result of hearsay, but from close at 
hand and as the result of personal experience. 

These events in themselves would be significant 
enough but we have elected to make this milestone 
still more conspicuous. For some time now the world 
has been actively discussing the dilemmas presented 
to the human race by spectacular advances in applied 
science. With little discrimination some have called 
for a moratorium on science, some have asserted that 
science had no responsibility for the misuse of its 
achievements, and some have insisted that scientists 
should assume a much larger role in determining the 
final uses of their knowledge, to the end that science 
may be a benefit to society, not a bane. That is why 
it seemed appropriate to us to hold at this time a Con- 
vocation on the Social Implications of Scientific Prog- 
ress. That is why we have invited you to join with us 


(: behalf of the Corporation and the Faculty of 


. in discussing through these hours ‘some of the major 


issues of the day, issues which are all influenced by, 
or even created by, an advancing technology but also 
issues none of which is even close to being exclusively 
technological. Your wholehearted response to our in- 
vitation has been stimulating. It has confirmed us in 
the notion that it would be significant to hold a con- 
ference on this subject at this time and in this place. 

Nearly half a century ago, in 1905 to be precise, 
Henry Adams, a brilliant if lonesome American, was 
seeking answers to major questions of education. 
Though an historian by trade, and though professing 
scant understanding of science, Adams was perpetu- 
ally curious and more informed than he liked to admit. 
Also he had a powerful intuition. Perhaps it was only 
the latter which prompted him so early to predict, 
from his knowledge of what was then coming out 
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about radium, that we were in the dawn of an acceler- 
ation which would cause humanity to work very hard 
if it were to survive. Adams, like other prophets, was 
not always right in his assumptions. In the same days 
he said, for example, “If the acceleration, measured 
by the development and economy of forces, were to 
continue at its rate since 1800, the mathematician of 
1950 should be able to plot the past and future orbit 
of the human race as accurately as that of the No- 
vember meteoroids.” The Convocation Committee has 
been unable to locate that mathematician and suspects 
that he does not exist. That is why we shall have to 
deal with these questions at less rigorous levels. 

But Adams also did say, as we remind you in the 
printed program, when he was speaking of the accel- 
eration of new forces and of the movement from unity 
to multiplicity, that “prolonged one generation longer, 
it would require a new social mind. . . . Thus far, 
since five or ten thousand years, the mind has success- 
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fully reacted, and nothing yet proved that it would 
fail to react — but it would need to jump.” May our 
speculations in these next hours be imaginative and 
bold — may we essay at least part of the jump. 

It is interesting to wonder for example what effect 
the writings of men like Adams, and the almost simul- 
taneous scientific propositions of Einstein, had on the 
men of Whitehall and the Quai d’Orsay who were 
managing the world in those days. Did these ideas 
blow like a hurricane through the chancellories of Eu- 
rope? They were hurricanish ideas. But such evidence 
as we find suggests no such implication. Did hundreds 
of writers hasten to warn society what was afoot? Cer- 
tainly writers of popular science did not — writers of 
fiction, men like H. G. Wells, may have been more 
bold. But did anyone treat such concepts as anything 
but romance? And is anyone here prepared to assert 
that world planning took serious cognizance of the 
meaning of that work of 1905 many years before the 
actual events of Hiroshima or Nagasaki? 

Was the time lag in this appreciation of the world 
implications inevitable? Was it harmful? If not inevi- 
table and if harmful, are there better ways of organiz- 
ing such things today? For we may be reasonably 
sure that we have not reached the end of the road, that 
we will not see any early moratorium on science, and 
that the consequences of future discoveries, wrongly 
used, will be even more forbidding than the conse- 
quences of the one big present threat which will not 
down. Without assuming any mantle of prophecy, it 
is meet to suggest that the early conquest of space is 
probable, that large-scale biological controls are pos- 
sible and that ability to control man’s thoughts with 
precision is by no means out of the question. Any of 
these is more awesome in its implications than was the 
mushroom cloud of 1945. 

What are the circumstances under which discover- 
ies, dominating discoveries, have been made? What 
was the moral and political climate in which natural 
science could thus flourish? Are the conditions chang- 
ing or changed? Do they promise a more flourishing 
science or a less flourishing science? 

Looking first backwards through the 50 years, we 
shall try in these days to examine some of the ques- 
tions just propounded; and then go on, remembering 
what we can of the past that is useful, to discuss a 
half dozen current problems. The discussion of these 
problems may prove even more significant than is 
obvious. For in the solution of such problems in de- 
tail, it is possible that we shall find the solution to the 
greater apparent problem of bristling ideologies. 

These problems are problems which have long been 
with the world; many of them have been discussed in 
antiquity and no doubt many of the things we shall 
say here could be found to have been said long ago 
and to lie now unread in some musty tome. But for 
our time it is necessary to explore them again. And so 
we shall ask ourselves tomorrow whether it is true 
that man has so destroyed the resources of his world, 
and been so clever about prolonging the span of his 
years, that, spawning ever afresh in geometric pro- 
gression, he is doomed to die of starvation; in short, 
we shall attempt to discover whether the problem of 
world production to yield at least a minimum living 
to the whole population can be solved. Then, recog- 


nizing that even a world production at a satisfactory 
level will not suffice, we shall explore later how we 
may adequately bring about an equitable and benign 
world distribution, laying special emphasis on areas 
of the world which at the present time we regard as 
underdeveloped. 

Adequately fed and clothed as the peoples of the 
world might become, would it be a decent world and 
one in which it was worth while to be well fed and 
well clothed if these animal satisfactions remained 
the sole accomplishments of man? We think not, and 
so will look too at matters of the spirit. Has the growth 
of science, no matter what its benefit to man in prac- 
tical things, strangled something higher; what com- 
mon faith can man have in days like ours; what posi- 
tion of personal confidence may the individual achieve 
in a day which sees the magnification of the power of 
large institutions almost by the minute? 

And finally what shall we say of the education 
needed to bring about a wiser, a healthier, a safer, and 
a happier world? Is this to be found in specialization? 
Is there risk that in the process of creating brilliant 
specialists, we shall have created a race of educated 
ignoramuses as Ortega y Gasset likes to call us; a race 
in which the most important decisions made by man 
will ultimately have to be left to the meaner intellects 
because the stronger ones have all been distilled into 
one or another concentrated essence, each of which 
is incompatible with the other? Is there risk that in 
the growth of large organizations, and especially of 
government, the true free spirit of inquiry which has 
brought us thus far on our road will be diminished, 
or even extinguished altogether? 

These are the six questions which we shall ask to- 
morrow. There are of course many other questions, 
equally important questions, which we shall not ask 
at all. Such omissions were inevitable if we were not 
to spread ourselves far too thin. Each has been the 
occasion of regret. The greatest regret perhaps is that 
this conference will not explore the meaning of con- 
temporary art. 

The omission has at least been deliberate, not acci- 
dental. This does not mean that the question seems 
unimportant. Rather it reflects our impression of the 
futility of comparable discussions of art in the last 
few years, discussions which have ranged over many 
days. Of them, one cannot but feel with Emily Dickin- 
son when she wrote: 


I aimed my pebble, but myself 
Was all the one that fell. 

Was it Goliath was too large, 
Or only I too small? 


Since no larger stones are to be cast at this target 
during this Convocation, may I be pardoned the ven- 
ture of one little pebble. 

There has perhaps never been a time in the history 
of man when his formal art has seemed to require 
more literary annotation. Certainly the great masses 
of Bach, the pictorial sculptures of the Gothic west 
fronts, the frescoes of the Fifteenth Century, needed 
no such explanation even to the common mind; cer- 
tainly the secular painting of the later centuries was 
equally self-explanatory. 

(Continued on page 476) 
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The State of Science 


“I hold that science and technology are largely responsible for much 
that we find good in the world and are capable of being the common 


denominator of many things we seek to accomplish in the decades ahead. 


9° 


By KARL T. COMPTON 


occasion an evaluation of science at the mid- 

century, I quickly came to a conviction which 
became more firmly established as I proceeded, and 
which I shall now demonstrate to you. It is that I am 
inadequate for the task. I am re minded, by analogy, 
of the negro sprinter who when complimented on his 
running of 100 yards in nine and a half seconds, re- 
plied: “I could run that race in nine seconds if it 
wasn't for the longness of the distance and the short- 
ness of the time.” I am handicapped by the bigness of 
the subject and my capacity to do it justice. 

Were I a Man from Mars, visiting our planet a la 
Orson Welles, I should have certain advantages. In 
the first place I should undoubtedly be very intelli- 
gent, else I could not have contrived to make the 
journey and to land safely. In the second place I could 
view this earthly scene objectiv ely. For the attempt 
to stand off, in time or space, and surv ey objectively 
our accomplishments and our shortcomings is a diffi- 
cult one. Our sincerest efforts toward objectivity are 
unconsciously colored, not only by our own convic- 
tions and philosophy, but by those fields to which we 
have allied ourselves, so that the statesman tends to 
view everything first as a political problem; the priest, 
as a spiritual one; the economist, as a social one; and 
the scientist, as a problem for his laboratory. Nor am I, 
as we shall see later, an exception to this rule. 

But for the moment, let us look at the world through 
the eyes of the Man from Mars. This, his latest in- 
vasion, is timed for the rounding of the mid-century, 
an accounting time when one tends to review the past 
for the progress made to date and to contemplate the 
future speculatively as to what may lie ahead. 

Let us suppose our Martian had prepared himself 
for his trip by a study of history. He would first of all 
be struck by the long existence of the earth itself as a 
physical entity in contrast to the brief span of time in 
which man has played a significant role, an estimated 
two to three billions of years for the earth, and a brief 
million and a half for man. He would be further as- 
tonished by the tiny fragment of time we call “his- 
tory” in contrast to the endless millennia of prehistory. 
He would note that all that modern man knows of 
prehistoric man has been cleverly deduced from the 
mute evidence left by his ancestors, often hidden in 
caves and dried river valleys. And finally he could not 
fail to be astonished by the unequal march of history 
itself — the long eras during which man fought and 
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struggled and moved along, to the slow pedestrian 
pace of two or four miles per hour — in contrast to this 
century in which he has accelerated his pace until it 
has exceeded the speed of sound. 

Our Martian’s perusal of history would have ac- 
quainted him with the various stages of civilization 
and culture through which man has passed — the no- 
madic civilization of the early Semitic tribes, the in- 
tellectual ages of Greece and Rome, the primitive 
agrarian culture of the Middle Ages, the emergence of 
the crafts and guilds, the cultural renaissance of the 
Western world, and the rise of exploration and sea 
travel. And finally, he would view with some astonish- 
ment, no doubt, the industrial revolution of the last 
100 years and its kaleidoscopic impact on succeeding 
decades. 

But he would be unprepared, I think, in his global 
survey, for the strange inconsistencies and incon- 
gruities of the modern world. Having observed in his 
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study of history a slow progression through nomadic, 
agrarian, handicraft, and industrial stages of economy, 
he would likely be surprised to find examples of all 
these stages still extant in various parts of the world. 
Or, if he had been particularly interested in the social 
and political emergence of man, how would he ac- 
count for the vestigial remains of ancient tyranny, the 
oppressive burden of autocratic rule, still existing side 
by side with the democracies of the modern world? 
In short, to borrow a figure from the biologists, he 
would find our present-day civilization the phylogene- 
sis of human history. 

We might assume that this Mid-Century Convoca- 
tion on the Social Implications of Scientific Progress, 
which opens today, has convened for the purpose of 
explaining to the Man from Mars the achievements, 
the trends, the problems, and the anomalies of our 
times. And in so doing perhaps we shall gain for our- 
selves a better understanding of the multiplicity of 
forces which have a bearing on our lives and so 
achieve a better orientation for the resolution of those 
discords that threaten further progress. 

For my part, I am happy to be today the special 
pleader for the role of science in modern society. For 
I hold that science and technology are largely respon- 
sible for much that we find good in the world and are 
capable of being the common denominator of many 
things we seek to accomplish in the decades ahead. 

To our visitor from Mars, I would point out that 
the scientist and engineer are busy not only in the 
laboratory and library but in many strange places on, 
above, and below the surface of the earth. On one of 
the highest peaks in America, one group of scientists 
measures the effects of cosmic radiation, while many 
feet below the surface of the earth, in a dark tunnel 
or at the bottom of a lake, other groups check on the 
cosmic bullets that pierce the surface of the earth. In 
bathyspheres as strange in appearance as though they 
themselves had come from Mars, men try new fathoms 


Dr. Compton delivering his address on “The State of Sci- 
ence” at the opening session of the Convocation in Rockwell 
ome Seated on the platform (left to right) are: Everett M. 
Baker, Dean of Students and chairman of the Inauguration 
Committee; Dr. Killian, President of M.1.T.; and John E. 
Burchard, ’23, Dean of Humanities and chairman of the 
Convocation. Flags of nationals taking part in the panel 
discussions are displayed. 
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of the ocean depths. And missiles of extraordinary 
shape and size hurtle hundreds of miles above the 
earth to seek new data on the upper atmosphere and 
the spheres that lie above it. So that if to our neighbor, 
Mars, we appear as a race of ants, busy with a com- 
plex and remarkable division of labor, we must also 
appear as the possessors of an extraordinary intellec- 
tual curiosity — examining every aspect of our tiny 
globe and then projecting ourselves beyond it into the 
infinities of space. 

The marvels thus uncovered have been so numer- 
ous and so dazzling in recent years that we have come 
to accept each new announcement with a certain com- 
placency, almost indifference, as though nothing were 
to be wondered at. Yet these things to which we adjust 
ourselves so quickly as to be almost unconscious of 
change, and which we quickly come to count as neces- 
sities and “rights” of life, are often things which were 
entirely unknown to our parents or grandparents. 

It is not inappropriate then, that we should take 
stock, at the mid-century, of exactly where we do 
stand in scientific achievement and of what is yet to be 
accomplished. For the scientist is not apt to find him- 
self in the predicament of Alexander the Great, who 
wept because there were no more worlds to conquer. 
We shall see, I think, that much needs to be done on 
an ever-widening scale toward meeting the physical 
needs and opportunities facing mankind and that sci- 
ence is responsive, also, to those who see in it a method 
of approach to the deeper social problems of our 
times. 

In assessing the status of science and society today, 
it is a temptation to use as a point of comparison the 
middle of the last century. Politically, the world then 
turned in an aura of unrest, not unlike that in which 
we now find ourselves. The revolutions which had 
swept across Central Europe in 1848 with an upsurge 
of liberalism and self-determination had been suc- 
ceeded by counterrevolutions and strong reaction of 
1849 and 1850. To those seekers of freedom who had 
sought to introduce new concepts of human rights into 
the ancient monarchies of Europe, it must have 
seemed that their work and sacrifices had been in 
vain. The efforts for a democratic federation of states 
in Germany had failed; Austria had regained its auto- 
cratic domination of Central Europe; and the progress 
that had been made in Italy had been lost in the tide of 
reaction. 

Men like Garibaldi, Lamartine, and Louis Kossuth 
became the displaced persons of their day, and many 
of them sought refuge in the United States. Yet 
though all may have seemed lost to these valiant lib- 
erals, the receding tide of revolution had left its mark, 
and the smell of change was in the air. 

In Great Britain, Queen Victoria had only just com- 
pleted the first decade of her long reign. Things were 
relatively stable politically, and the industrial revolu- 
tion had passed its first phase. The long train of miser- 
able social conditions, which the first impact of the 
machine age had brought to the working classes, had 
only begun to be ameliorated. But thanks to the zeal 
of social reformers and enlightened industrialists, such 
as Robert Owens, Britain was learning how better to 
utilize this vast new giant in its midst and, above all, 
was coming to realize that economic stability was in- 
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timately associated with well-being, and that in- 
creased ability to produce on the part of working 
people was basic to any improvement in their stand- 
ards of living. 

It is hard for us now to realize from what depths 
these living standards have risen, thanks to those ap- 
plications of science which produced the machine age. 
Just prior to the introduction of steam power, men, 
women, and children labored between 14 and 16 hours 
a day in poorly equipped factories; enjoyed no trans- 
portation of any kind; lived in windowless and un- 
heated homes; and could not afford the luxury of 
candlelight because candles were taxed. Even the 
least fastidious today would be horrified at the un- 
hygienic conditions which everywhere prevailed in 
the absence of even the most primitive types of sani- 
tary facilities. In the long, six-day weeks there was 
neither money nor leisure for any kind of recreation. 
The average number of a man’s acquaintances dur- 
ing his entire lifetime was of the order of only 100. 
Intellectual and cultural activities among the poor 
_ were unheard of. The rate of infant mortality was 
enormous and estimated life expectancy was 30 years. 
Moves to better these conditions can be traced in part 
to the strong emotional appeal of such tales as Oliver 
Twist, Bleak House, and Martin Chuzzlewit. 

In 1850 the first industrial exposition in the world 
was held in the Crystal Hall in London under the 
patronage of Queen Victoria and the Prince Consort. 

For the United States, which abounded in its great 
expanses of unexploited land and endless national re- 
sources, there were no very difficult adjustments to 
make to get into the swing of the industrial revolu- 
tion. It was just coming into full stride as a nation. 
Politically the sectional strife between the abolitionist 
North and the slave-holding South had come to an 
uneasy lull, based upon the compromise of 1850. For 
the time being, violently partisan points of view were 
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submerged by the common desire to take advantage 
of a rapidly expanding economy. 

Arthur M. Schlesinger in his chapter on Mid-Cen- 
tury America® gives us the following picture of mid- 
century economy: 


The amount of capital invested in manufacturing (in- 
cluding fisheries and mines) doubled, totaling more than 
a billion dollars on the eve of the Civil War. First in order 
of importance was the making of flour and meal, then 
boots and shoes, cotton textiles, and lumber products, with 
clothing, machinery, leather and woolen goods forging 
rapidly to the fore. In 1849, for the first time, the patents 
granted for new inventions passed the thousand mark, to 
reach nearly six times that number in 1860. 


He also points out that “of the new mechanisms em- 
ployed in industry the census officials in 1860 charac- 
terized the sewing machine as an altogether ‘revolu- 
tionary instrument.’” From where we stand today, it 
is difficult to realize that a century ago perhaps the 
most significant tool in American industry was the 
sewing machine. 

With respect to science and invention, the world at 
the last mid-century stood at the threshold of far- 
reaching and significant discoveries which were to 
render the ensuing century unparalleled in human 
progress. 

Whitehead has observed that the greatest invention 
of the Nineteenth Century was the invention of the 
method of invention. He goes on to say, “in order to 
understand our epoch, we can neglect all the details 
of change, such as railways, telegraphs, radios, spin- 
ning machines, and synthetic dyes. We must concen- 
trate on the method itself, that is the real novelty which 
has broken up the foundations of the old civilization. 
The prophecy of Francis Bacon has now been ful- 
filled; and man, who at times dreamt of himself as a 
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little lower than the angels, has submitted to become 
the servant and minister of nature.” 

In physics, at the last mid-century, the scientific 
world stood firmly on the solid foundation of New- 
tonian mechanics, unaware that just ahead a series of 
events was taking shape which would effect a revolu- 
tion in traditional thinking. In electricity, the basis 
had been laid by Franklin and Volta, while Oersted, 
Faraday, and Henry had shown the relation between 
electricity and magnetism. Fresnel had established 
the wave theory of light, and Joule had just proven 
the equivalence of heat and work. 

But in 1850 the great evolution of the science of 
physics was about to begin. Robert A. Millikan sum- 
marized these events last year on the occasion of the 
centennial of the American Association for the Ad- 
vancement of Science by mentioning three great ad- 
vances: (1) the establishment by Joule, Kelvin, Mayer, 
and Helmholtz of the first and second laws of ther- 
modynamics; (2) the quantitative proof of the kinetic 
theory of gases by Clausius, Boltzmann, and Maxwell; 
and (3) the publication by Maxwell in 1867 of his 
classic paper on electromagnetism. Millikan calls Max- 
well “the greatest ornament of his age” and points 
out that “Maxwell’s book has created the present age 
of electricity in much the same way in which Newton's 
Principia created, a hundred years earlier, the me- 
chanical age in which we are still living.” 

The century drew to a close with four very great 
discoveries which have profoundly affected our own 
times. They are: (1) Roentgen’s discovery of x-rays 
in 1895; (2) Becquerel’s discovery of radioactivity in 
1896; (3) J. J. Thomson’s demonstration in 1897 of the 
electron as a fundamental constituent of all the atoms 
in the universe; and (4) the quantum theory of radia- 
tion enunciated by Planck in Berlin in 1900. 

During the period in which such strides were being 
made in physics, the other sciences, notably chemis- 
try, biology, and medicine, were not standing still. 
But, whereas research in physics had enjoyed a steady 
growth for the two centuries preceding the opening of 
the Nineteenth, the other sciences lagged somewhat 
in their development. This was partly because in both 
chemistry and biology there was a strong tendency to 
cling to the classical teachings of the past. But, more 
significantly, progress in these fields and in medicine 
also was dependent to a large extent on the tools and 
processes being evolved by modern physics. 

If one were to review even a partial list of the great 
names in the growth of chemistry prior to this century, 
it would be necessary to mention the Norwegians, 
Guldberg and Waage, who stated the law of mass ac- 
tion; the great Swedish chemist, Arrhenius, who ad- 
vanced the theory of electrolytic disassociation; and 
the American, Willard Gibbs, whose phase rule con- 
tributed so much to the development of industrial 
chemistry. There would be the Russian, Mendeleev, 
who first classified the elements in the periodic table, 
and the Polish Marie Curie who, with her French 
husband, Pierre, made the important discovery of ra- 
dium. Von Liebig and Wohler would stand for organic 
chemistry and mention should be made of Hofmann, 
who may be regarded as the father of the German dye 
industry. To aspiring young scientists of today it 
should be of interest to note that one of Hofmann’s 





students, W. H. Perkin, a boy of 17, is credited with 
discovering the first synthetic dye. The chemical in- 
dustry in the United States today owes much of its 
start to basic work in dyes and synthetics which was 
done in Germany prior to World War I. 

The emphasis which modern industry and modern 
warfare also have laid upon physical sciences has 
tended to obscure somewhat in the public eye the less 
spectacular advances of biology and medicine. The 
use of atomic power for both constructive and destruc- 
tive purposes has greater interest for the public im- 
agination than that mysterious process by which green 
plants convert the energy of the sun into the sub- 
stance of life. But who can say whether the answer 
to the secret of photosynthesis may not have more far- 
reaching effects on our lives and on those of genera- 
tions to come? 

Kenneth Mees, whose book, The Path of Science,t 
presents a succinct review of the growth of scientific 
ideas, places the beginning of modern biology in 1838 
with the publication by two Germans, Schleiden and 
Schwann, of the cell theory. 

Biological sciences received enormous impetus from 
the publication in 1859 of Darwin’s Origin of Species, 
but Darwin died without ever learning of the impor- 
tant work of Gregor Mendel whose great study of 
heredity shed such interesting light on Darwin’s the- 
ories. The science of genetics which rests upon the 
foundation so brilliantly laid by Mendel owes much 
to Belgian zoologist Beneden who discovered the 
double sets of chromosomes in each nucleus except 
the reproductive cells. 

It was also in this latter half of the Nineteenth Cen- 
tury that the great German pioneer bacteriologist, 
Robert Koch, discovered the bacilli of anthrax and 
tuberculosis, that the great French chemist, Louis 
Pasteur, did his pioneering work on germs and fer- 
ments, and the British Lord Lister developed anti- 
septic surgery. 

Astronomy at the end of the Nineteenth Century 
was largely observational, with the discovery and 
cataloging of stars and nebulae, examination of the 
appearance of sun and planets, and precise calcula- 
tions of orbits. Stellar spectra and brightness were 
measured with routine persistence but without inter- 
pretive theories to guide and give significance to the 
observations. 

In the foregoing sketch of science up to the begin- 
ning of our Twentieth Century I have made no at- 
tempt at complete coverage; I have even omitted en- 
tire fields of science, like geology and psychology. I 
have not discussed practical applications, like engi- 
neering and medicine. I have only used these few 
examples to serve as springboards for the jump into 
the Twentieth Century, in which scientific progress 
has forged ahead with ever increasing acceleration 
and in which the fields of science, hitherto almost 
separate in their development, have merged more and 
more toward a single all-inclusive and all-interrelated 
science of the forces and materials of nature. 

The physicists and the chemists both started their 
Twentieth-Century research with the atom. The physi- 
cists have looked into the atom to discover how it was 
constructed and how its parts behaved. The chemists 

+ New York: John Wiley and Sons, Inc., 1947. $3.00. 
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tween an honor guard of seniors flanking Drs. Compton and Killian (left) and 200 members of the Senior Class representing the 
Technology student body (right). 


piled atoms together to form molecules of all degrees 
of complexity. The work of each reacted on the other, 
and physicists had to learn more chemistry and chem- 
ists more physics. And the discoveries of each pro- 
vided new tools for both. 

The major interest of physical science in the first 
dozen years of the century was in the attempt to ex- 
plain natural phenomena by the behavior of electrons 
under the influence of electric forces. Such theories 
were very successful for some phenomena, and had 
some very important practical applications, namely, 
our entire modern electronics industry. But the elec- 
tron alone was far from adequate to account for the 
universe. 

Then Sir Ernest Rutherford proved that each atom 
has a heavy nucleus of positive electricity surrounded 
by electrons. Moseley in England proved by x-rays 
that these atomic nuclei are characterized by simple 
numbers: 1 for hydrogen, 2 for helium, 3 for lithium, 
and so on up to 92 for uranium — and these numbers 
were soon identified with the electric charge of the 
nucleus or the number of electrons outside it in the 
atom. Thus quantitative meaning was given to the 
periodic table of the chemists. Next, Bohr in Denmark 
and Sommerfeld in Germany applied the quantum 
theory to the Rutherford-Moseley atom and found the 
basis for explaining the spectra of light and x-rays. 
Henceforth spectroscopy became the most powerful 
tool for further atomic structure research, and such 
research became a major preoccupation of physicists 
in the 1920's. 

But all during this time other scientists were experi- 
menting with radioactivity, an interesting and puz- 
zling subject whose only practical uses had been for 
making watch dials luminous, and treating with mod- 
erate success certain types of cancer. But when Ruth- 
erford in 1920 succeeded in transmuting one chemi- 
cal element into another by bombarding it with fast 
particles from a radium source, and thus made real 
the ancient dream of the alchemists, a new era in sci- 
ence opened up. It opened slowly at first, and it was 
not until 1931 that such a transmutation was effected 
by use of a high-voltage machine. This was done by 
two pupils of Rutherford’s in Cambridge University. 
In that same year Ernest Lawrence at the University 
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of California invented the cyclotron, which has proved 
the most productive of all atom-smashing machines 
to date. Also in the same year, Chadwick in England 
discovered another very important subatomic par- 
ticle, the neutron. And still in that same year Fermi 
in Italy showed that neutrons are extremely potent in 
producing atomic transmutations in the atoms which 
they strike. 

The quick result of the atomic nuclear research 
stimulated by these discoveries was the new discov- 
ery, or production in the laboratory, of more than 
twice as many new species of atoms as had been pre- 
viously known to exist. Furthermore, whereas it was 
formerly thought that.only a very few of the heaviest 
types of atoms were radioactive, it is now possible in 
these atom-smashing machines to produce at least 
one radioactive modification, or isotope, of every kind 
of chemical atom, and several radioactive modifica- 
tions in many Cases. 

Now we jump to the fateful time, just 10 years ago, 
when the discovery of nuclear fission opened the way 
to the atomic bomb and atomic energy. In early Janu- 
ary, 1939, two Germans, Hahn and Strassmann, found 
that an isotope of barium is produced when uranium 
is bombarded by neutrons. This news promptly 
reached Copenhagen, where it was given the true ex- 
planation as being a hitherto unsuspected phenome- 
non, nuclear fission, by two refugee scientists, Frisch 
and Lise Meitner, who had fled Germany to work 
with the great Danish physicist, Niels Bohr. 

On January 19, Bohr arrived in the United States to 
deliver some lectures, and brought with him the news 
of this discovery of nuclear fission. By January 26 
this discovery had been confirmed in four United 
States laboratories, in Copenhagen, and in France, 
and there had been a scientific conference on the sub- 
ject in Washington. All this had happened within the 
short space of less than one month. By the end of a 
year more than 100 scientific articles on nuclear fission 
had been published. 

Then, in 1940, the clouds of war shrouded the fur- 
ther developments in a degree of secrecy never before 
imposed in the field of science. This secrecy was at first 
entirely self-imposed by the scientists themselves, who 

(Continued on page 460) 
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The Twentieth Century - 
ITS PROMISE AND ITS REALIZATION 


“Those whose minds are attracted or compelled to rigid and 


symmetrical systems of government should remember that logic, 


like science, must be the servant and not the master of man.” 


By WINSTON CHURCHILL 


in the discussions of the Massachusetts Institute of 

Technology. We have suffered in Great Britain by 
the lack of colleges of university rank in which engi- 
neering and the allied subjects are taught. Industrial 
production depends on technology and it is because 
the Americans, like the prewar Germans, have realized 
this and created institutions for the advanced training 
of large numbers of high-grade engineers to translate 
the advances of pure science into industrial technique, 
it is for that reason that their output per head and 
consequent standard of life are so high. It is surprising 
that England, which was the first country to be indus- 
trialized, has nothing of comparable stature. If tonight 
I strike other notes than those of material progress, it 
implies no want of admiration for all the work you 
have done and are doing. My aim, like yours, is to be 
guided by balance and proportion. 

The outstanding feature of the Twentieth Century 
has been the enormous expansion in the numbers who 
are given the opportunity to share in the larger and 
more varied life which in previous periods was re- 
served for the few and for the very few. This process 
must continue at an increasing rate. If we are to bring 
the broad masses of the people in every land to the 
table of abundance, it can only be by the tireless im- 
provement of all our means of technical production, 
and by the diffusion in every form of education of an 
improved quality to scores of millions of men and 
women. Yea, even in this darkling hour I have faith 
that this process will go on. I rejoice in Tennyson’s 
celebrated lines: 


| AM honoured by your wish that I should take part 


Men, my brothers, men, the workers, ever 
reaping something new; 

That which they have done but earnest of the 
things that they shall do. 


I was, however, a little disquieted, I must admit, 
that you find it necessary to debate the question, to 
quote Dean Burchard’s opening address, “whether 
The illustration on the opposite page gives ample evidence 
that a capacity audience crowded Boston Garden on 
March 31 when Mr. Churchill made his address. Seated 
on the speakers’ platform (far to near) are: Dean Baker, 
Bernard M. Baruch, Governor Paul A. Dever, President 
Killian, Dr. Compton, Dean Burchard, and the Senior 
Class President, John T. Toohy. The United States Marine 
Band faces the center section of guests and M.I.T. ad- 
ministrators. The right-hand section includes television 
cameramen, press reporters, and photo os Broad- 
casting and recording groups are seated along the wall, 

left of police ne other protective personnel. 
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the problem of world production yielding at least a 
minimum living to the whole population can be solved, 
and whether man has so destroyed the resources of 
his world that he may be doomed to die of starvation.” 
If, with all the resources of modern science, we find 
ourselves unable to avert world famine, we shall all 
be to blame, but a peculiar responsibility would rest 
upon the scientists. I do not believe they will fail, but 
if they do, or perhaps were not allowed to succeed, 
the consequences would be very unpleasant because 
it is quite certain that mankind would not agree to 
starve equally, and there might be some very sharp 
disagreements about how the last crust was to be 
shared. This would simplify our problem, as our great- 
est intellectual authorities here will readily admit, in 
an unduly primordial manner. 

I frankly confess that I feel somewhat overawed in 
addressing this vast scientific and learned audience on 
the subject which your panels are discussing. I have 
no technica! and no university education, and have 
just had to pick up a few things as I went along. There- 
fore I speak with a diffidence, which I hope to over- 
come as I proceed, on these profound scientific, social, 
and philosophic issues, each of which claims a lifelong 
study for itself, and are now to be examined, as school- 
men would say, not only in their integrity but in their 
relationship, meaning thereby not only one by one but 
all together. 

I was so glad that in the first instance you asked me 
to talk about the past rather than to peer into the 
future because I know more about the past than I do 
about the future, and I was well content that the Presi- 
dent of the United States, whose gift of prophecy was 
so remarkably vindicated by recent electoral results, 
should have accepted that task. We all regret that his 
heavy State duties prevent him from being here to- 
night. I shall therefore have to try to do a little of the 
peering myself. 

For us in Britain, the Nineteenth Century ended 
amid the glories of the Victorian era, and we entered 
upon the dawn of the Twentieth in high hope for our 
country, our Empire, and the world. The latter and 
larger part of the Nineteenth Century had been the 
period of liberal advance (liberal with a small “T’). In 
1900 a sense of moving hopefully forward to brighter, 
broader, easier days predominated. Little did we guess 
that what has been called the Century of the Common 
Man would witness as its outstanding feature more 
common men killing each other with greater facilities 
than any other five centuries put together in the his- 
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tory of the world. But we entered this terrible Twen- 
tieth Century with confidence. We thought that with 
improving transportation nations would get to know 
each other better. We believed that as they got to 
know each other better they would like each other 
more, and that national rivalries would fade in a grow- 
ing international consciousness. We took it almost for 
granted that science would confer continual boons 
and blessings upon us, would give us better meals, 
better garments, and better dwellings for less trouble, 
and thus steadily shorten the hours of labour and leave 
more time for play and culture. In the name of 
ordered but unceasing progress, we saluted the age of 
democracy expressing itself ever more widely through 
parliaments freely and fairly elected on a broad or uni- 
versal franchise. We saw no reason then why men and 
women should not shape their own home life and 
careers without being cramped by the growing com- 
plexity of the State, which was to be their servant and 
the protector of their rights. You had the famous 
American maxim “Governments derive their just pow- 
ers from the consent of the governed,” and we both 
noticed that the world was divided into peoples that 
owned the governments and governments that owned 
the peoples. At least I heard all this around that time 
and liked some of it very much. 

I was a Minister in the British Liberal Government 
(with a large “L” please this time), returned with a 
great majority in 1906. That new Liberal Government 
arrived in power with much of its message already 
delivered and most of its aims already achieved. The 
days of hereditary aristocratic privilege were ended or 
numbered. The path was opened for talent in every 
field of endeavour. Primary education was compul- 
sory, universal and free, or was about to become so. 
New problems arising, as problems do from former 
successes, awaited the new Administration. The in- 


dependence of the proletariat from thralldom in- 
volved at least a minimum standard of life and labour 
and security for old age, sickness, and the death of the 
family breadwinner. It was to these tasks of social re- 
form and insurance that we addressed ourselves. 

The name of Lloyd George will ever be associated 
in Great Britain with this new departure, and I am 
proud to have been his lieutenant in this work and 
also, later, as a Conservative Chancellor of the Ex- 
chequer and later, still, as head of the wartime Na- 
tional Coalition to have carried these same themes 
forward on a magnified scale. 

That is how we began the century. Science pres- 
ently placed novel and dangerous facilities in the 
hands of the most powerful countries. Humanity was 
informed that it could make machines that would fly 
through the air and vessels which could swim beneath 
the surface of the seas. The conquest of the air and the 
perfection of the art of flying fulfilled the dream which 
for thousands of years had glittered in human imagi- 
nation. Certainly it was a marvelous and romantic 
event. Whether the bestowal of this gift upon an im- 
mature civilization composed of competing nations 
whose nationalization grew with every advance of 
democracy and who were as yet devoid of interna- 
tional organization, whether this gift was a blessing or 
a curse has yet to be proved. On the whole I remain 
an optimist. For good, or for ill, air mastery is today 
the supreme expression of military power, and fleets 
and armies, however vital and important, must accept 
a subordinate rank. This is a memorable milestone in 
the march of man. 

The submarine, to do it justice, has never made any 
claim to be a blessing or even a convenience. I well 
remember when it became an accomplished fact of 
peculiar military significance to the British Isles and 
to the British Navy, there was a general belief even in 
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the Admiralty where I presided, that no nation would 
ever be so wicked as to use these underwater vessels 
to sink merchantmen at sea. How could a submarine, 
it was asked, provide for the safety of the crews of the 
merchant ships it sank, and public opinion was 
shocked when old Admiral Fisher bluntly declared 
that this would be no bar to the submarine being used 
by the new and growing German Navy in the most 
ruthless manner. His prediction was certainly not 
stultified by what was soon to happen. 

Here then we have these two novel and potent 
weapons placed in the hands of highly nationalized 
sovereign States in the early part of the Twentieth 
Century, and both of them dwell with us today for our 
future edification. 

A third unmeasured sphere opened to us as the years 
passed, which, for the sake of comprehensive brevity, 
I will describe as radar. This radar, with its innumera- 
ble variants and possibilities, has so far been the hand- 
maiden of the air, but it has also been the enemy of 
the submarine, and in alliance with the air may well 
prove its exterminator. Thus we see the changes which 
were wrought upon our society. 

In the first half of the Twentieth Century, fanned 
by the crimson wings of war, the conquest of the air 
affected profoundly human affairs. It made the globe 
seem much bigger to the mind and much smaller to 
the body. The human biped was able to travel about 
far more quickly. This greatly reduced the size of his 
estate, while at the same time creating an even keener 
sense of its exploitable value. In the Nineteenth Cen- 
tury Jules Verne wrote Round the World in Eighty 
Days. It seemed a prodigy. Now you can get round it 
in four; but you do not see much of it on the way. The 
whole prospect and outlook of mankind grew im- 
measurably larger, and the multiplication of ideas 
also proceeded at an incredible rate. This vast expan- 
sion was unhappily not accompanied by any notice- 
able advance in the stature of man, either in his mental 
faculties, or his moral character. His brain got no 
better, but it buzzed the more. The scale of events 
around him assumed gigantic proportions while he 
remained about the same size. By comparison there- 
fore he actually became much smaller. We no longer 
had great men directing manageable affairs. Our need 
was to discipline an array of gigantic and turbulent 
facts. To this task we have certainly so far proved un- 
equal. Science bestowed immense new powers on 

‘man, and, at the same time, created conditions which 
were largely beyond his comprehension and still more 
beyond his control. While he nursed the illusion of 
growing mastery and exulted in his new trappings, he 
became the sport and presently the victim of tides, 
and currents, of whirlpools and tornadoes amid which 
he was far more helpless than he had been for a long 
time. 

Hopeful developments in many directions were pro- 
ceeding in 1914 on both sides of the Atlantic and they 
seemed to point to an age of peace and plenty when 
suddenly violent events broke in upon them. For more 
than 20 years there had been no major war in Europe. 
Indeed since the Civil War in the United States, there 
had been no great struggle in the West. A spirit of ad- 
venture stirred the minds of men and was by no means 
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allayed by the general advance of prosperity and sci- 
ence. On the contrary prosperity meant power, and 
science offered weapons. We read in the Bible, and I 
hope you still read the Bible, “Jeshurun waxed fat and 
kicked.” 

For several generations Britannia had ruled the 
waves — for long periods at less cost annually than 
that of a single modern battleship. 

History, I think, will say that this great trust was not 
abused. American testimony about the early period of 
the Monroe Doctrine is upon record. There was the 
suppression of the slave trade. During our prolonged 
naval supremacy undeterred by the rise of foreign 
tariffs, we kept our ports freely open to the commerce 
of the world. Our Colonial and Oriental Empire, even 
our coastal trade, was free to the shipping of all the 
nations on equal terms. We in no way sought to ob- 
struct the rise of other states or navies. For nearly the 
whole of the Nineteenth Century the monopoly of sea 
power in British hands was a trust discharged faith- 
fully in the general interest. But in the first decade of 
the Twentieth Century with new patterns of warships, 
naval rivalries became acute and fierce. Civilized gov- 
ernments began to think in dreadnoughts. It was in 
such a setting very difficult to prevent the First World 
War, far more difficult than it would have been to pre- 
vent the Second. 
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There was of course one way to prevent it — one 
way then as now — the creation of an international 
instrument strong enough to adjust the disputes of 
nations and enforce its decisions against an aggressor. 
Much wisdom, eloquent and earnest effort was de- 
voted to this theme in which the United States took 
the lead, but they only got as far as the World Court 
at The Hague and improvements in the Geneva Con- 
vention. The impulses toward a trial of strength in 
Europe were far stronger at this time. Germany, de- 
manding her “place in the sun,” was faced by a reso- 
lute France with her military honor to regain. Eng- 
land, in accordance with her foreign policy of 300 
years, sustained the weaker side. France found an ally 
in the Russia of the Czars and Germany in the crum- 
bling Empire of the Hapsburgs. The United States, for 
reasons which were natural and traditional, but no 
longer so valid as in the past, stood aloof and expected 
to be able to watch as a spectator, the thrilling, fearful 
drama unfold from across what was then called “the 
broad Atlantic.” These expectations, as you perhaps 
may remember, were not borne out by what happened. 

After four and a half years of hideous mechanical 
slaughter, illuminated by infinite sacrifice, but not 
remarkably relieved by strategy or generalship, high 
hopes and spacious opportunities awaited the victori- 
ous Allies when they assembled at Versailles. War, 
stripped of every pretension of glamour or romance 
had been brought home to the masses of the peoples 
and brought home in forms never before experienced 
except by the defeated. To stop another war was the 
supreme object and duty of the statesmen who met as 
friends and allies around the Peace Table. They made 
great errors. The doctrine of self-determination was 
not the remedy for Europe, which needed then, above 
all things, unity and larger groupings. The idea that 
the vanquished could pay the expenses of the victors 
was a destructive and crazy delusion. The failure to 
strangle Bolshevism at its birth and to bring Russia, 
then prostrate, by one means or another, into the gen- 
eral democratic system lies heavy upon us today. 
Nevertheless, the statesmen at Versailles, largely at 
the inspiration of President Wilson, an inspiration 
implemented effectively by British thought, created 
the League of Nations. This is their defense before 
history, and had the League been resolutely sustained 
and used, it would have saved us all. 

This was not to be. Another ordeal even more ap- 
palling than the first lay before us. Even when so much 
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else had failed we could have obtained a prolonged 
peace, lasting all our lives at least, simply by keeping 
Germany disarmed in accordance with the Treaty, and 
by treating her with justice and magnanimity. This 
latter condition was very nearly achieved at Locarno 
in 1925, but the failure to enforce the disarmament 
clauses and above all to sustain the League of Nations, 
both of which purposes could easily have been ac- 
complished, brought upon us the Second World War. 
Once again the English-speaking world gloriously but 
narrowly emerged, bleeding and breathless, but 
united as we never were before. This unity is our pres- 
ent salvation, because after all our victories, we are 
now faced by perils, both grave and near, and by 
problems more dire than have ever confronted Chris- 
tian civilization, even in this Twentieth Century of 
storm and change. 

There remains however a key of deliverance. It is 
the same key which was searched for by those who 
laboured to set up the World Court at The Hague in 
the early years of the century. It is the same concep- 
tion which animated President Wilson and his col- 
leagues at Versailles, namely the creation of a world 
instrument capable at least of giving to all its mem- 
bers security against aggression. The United Nations 
Organization which has been erected under the in- 
spiring leadership of my great wartime friend, Presi- 
dent Roosevelt, which took the place of the former 
League, has so far been rent and distracted by the 
antagonism of Soviet Russia and by the fundamental 
schism which has opened between Communism and 
the rest of mankind. But we must not despair. We 
must not despair. We must persevere, and if the gulf 
continues to widen, we must make sure that the cause 
of Freedom is defended by all the resources of com- 
bined forethought and superior science. Here lies the 
best hope of averting a third world struggle. 

One of the questions which you are debating here 
is defined as “the failure of social and political insti- 
tutions to keep pace with material and technical 
change.” Scientists should never underrate the deep- 
seated qualities of human nature and how, repressed 
in one direction, they will certainly break out in an- 
other. The genus homo — if I may display my Latin 
— is a tough creature who has traveled here by a very 
long road. His nature has been shaped and his virtues 
ingrained by many millions of years of struggle, fear 
and pain, and his spirit has, from the earliest dawn of 
history, shown itself upon occasion capable of mount- 
ing to the sublime, far above material conditions or 
mortal terrors. He still remains man — still remains as 
Pope described him 200 years ago. 


Placed on this Isthmus of a middle State 

A being darkly wise and rudely great 
Created half to rise and half to fall 

Great Lord of all things, yet a prey to all, 
Sole judge of truth in endless error hurled, 
The glory, jest and riddle of the world. 


In his introductory address, Mr. Burchard, the Dean 
of Humanities, spoke with awe of “an approaching 
scientific ability to control men’s thoughts with pre- 
cision.” I shall be very content personally if my task in 
this world is done before that happens. Laws just or 
unjust may govern men’s actions. Tyrannies may re- 
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strain or regulate their words. The machinery of 
propaganda may pack their minds with falsehood and 
deny them truth for many generations of time. But 
the soul of man thus held in trance or frozen in a long 
night can be awakened by a spark coming from God 
knows where and in a moment the whole structure of 
lies and oppression is on trial for its life. Peoples in 
bondage need never despair. Let them hope and trust 
in the genius of mankind. Science no doubt could if 
sufficiently perverted exterminate us all but it is not in 
the power of material forces in any period which the 
youngest here tonight need take into practical ac- 
count, to alter the main elements in human nature or 
restrict the infinite variety of forms in which the soul 
and genius of the human race can and will express it- 
self. 

How right you are, Dr. Compton, in this great insti- 
tution of technical study and achievement, to keep a 
dean of humanities in the gaining of which philosophy 
and history walk hand in hand. Our inheritance of 
well-founded slowly conceived codes of honour, 
morals and manners, the passionate convictions which 
so many hundreds of millions share together of the 
principles of freedom and justice, are far more pre- 
cious to us than anything which scientific discoveries 
could bestow. Those whose minds are attracted or 
compelled to rigid and symmetrical systems of govern- 
ment should remember that logic, like science, must 
be the servant and not the master of man. Human 
beings and human societies are not structures that are 
built or machines that are forged. They are plants that 
grow and must be tended as such. Life is a test and 
this world a place of trial. Always the problems, or it 
may be the same problem, will be presented to every 
generation in different forms. The problems of victory 
may be even more baffling than those of defeat. How- 
ever much the conditions change, the supreme ques- 
tion is how we live and grow and bloom and die, and 
how far each human life conforms to standards which 
are not wholly related to space or time. 

And here I speak not only to those who enjoy the 
blessings and consolation of revealed religion but also 
to those who face the mysteries of human destiny 
alone. The flame of Christian ethics is still our highest 
guide. To guard and cherish it is our first interest, both 
spiritually and materially. The fulfillment of spiritual 
duty in our daily life is vital to our survival. Only by 
bringing it into perfect application can we hope to 
solve for ourselves the problems of this world and not 
of this world alone. 

I cannot speak to you here tonight without express- 
ing to the United States—as I have perhaps some 
right to do — the thanks of Britain and of Europe for 
the splendid part America is playing in the world. 
Many nations have risen to the summit of human af- 
fairs, but here is a great example where new-won su- 
premacy has not been used for self-aggrandizement 
but only for further sacrifice. 

Three years ago I made a speech at Fulton under 
the auspices of President Truman. Many people here 
and in my own country were startled and even 
shocked by what I said. But events have vindicated 
and fulfilled in much detail the warnings which I 
deemed it my duty to give at that time. 
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Today there is a very different climate of opinion. 
I am in cordial accord with much that is being done. 
We have, as dominating facts, the famous Marshall 
Aid, the new unity in Western Europe and now the 
Atlantic Pact. Let us inquire into that. The respon- 
sible ministers in all the countries concerned deserve 
high credit. There is credit enough for all. In my own 
country the Foreign Secretary, Mr. Bevin, who has 
come here to sign the Atlantic Pact, has shown himself 
indifferent to mere party popularity in dealing with 
these great national issues. He has shown himself, like 
many American public men, above mere partisan in- 
terest in dealing with these national and world issues. 
No one could, however, have brought about these im- 
mense changes in the feeling of the United States, 
Great Britain, and Europe but for the astounding 
policy of the Russian Soviet Government. We may 
well ask, “Why have they deliberately acted so as to 
unite the free world against them?” It is certainly not 
because there are not very able men among them. 
Why have they done it? It is because they fear the 
friendship of the West more than its hostility. They 
cannot — they cannot afford to allow free and friendly 
intercourse to grow up between the vast areas they 
control and the civilized nations of the West. The Rus- 
sian people must not see what is going on outside, and 
the world must not see what goes on inside the Soviet 
domain. Thirteen men in the Kremlin, holding down 
hundreds of millions of people and aiming at the rule 
of the world, feel that at all costs they must keep up 
the barriers. Self-preservation, not for Russia but for 
themselves, lies at the root and is the explanation of 
their sinister and malignant policy. 

In consequence of the Soviet conduct the relations 
of Communist Russia with the other great powers of 
the world are without precedent in history. Measures 
and countermeasures have been taken on many oc- 
casions which in any previous period could only have 
meant or accompanied armed conflict. The situation 
has been well described by distinguished Americans 
as the “cold war.” And the question is asked, “Are we 
winning the cold war?” Well, this cannot be decided 
by looking at Europe alone. We must also look at Asia. 
The worst disaster since our victory has been the col- 
lapse of China under Communist attack and intrigue. 
China, in which the United States has always taken a 
high interest, comprises an immense part of the popu- 
lation of the world. The absorption of China and of 
India into the Kremlin-controlled Communist Empire, 
would certainly bring measureless bloodshed and 
misery to 800,000,000 or 900,000,000 people. 

On the other hand the position in Europe has so far 
been successfully maintained. The prodigious effort 
of the Berlin Air Lift has carried us through the winter. 
Time, though dearly bought, has been gained for 
peace. The efficiency of the American and British Air 
Forces has been proved and improved. Most of all, 
the spectacle of the British and Americans trying to 
feed the 2,000,000 Germans in Berlin, in their zone in 
Berlin, while the Soviet Government was trying to 
starve them out, has been an object lesson to the Ger- 
man people far beyond anything that words could con- 
vey. I trust that small and needless provocations of 
(Continued on page 458) 
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Top Row: Honor guard of seniors at the inauguration. 

Second Row: Plastic gavel which was presented to chairman of 
each meeting. 

Third Row: (left) Lobby of Building 10; (center) luncheon in 
the new Senior House; (right) Merton M. Cory, Allen C. Conger, 
and Wallace Waterfall chat informally in the Senior House. 
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fessor and Mrs. George A. Baitsell of Yale; and Otto L. Mohr, 
Rector, University of Oslo; (center, in reading order) Ralph 
Lowell, Arthur A. Hauck, Horacio Figueroa, and Daniel L. 
Marsh; (right) portion of inaugural procession. 

Fifth Row: (left) Academic delegates in procession in Rogers 
Building; (center) academic procession leaving Rogers Build- 
ing; (right) academic procession approaching Rockwell Ath- 
letic Cage. 

Sixth Row: (left) President Killian, Dr. Compton, and C. George 
Dandrow, ’22, greet inauguration overflow group in the Great 
Court; (right) Great Court where 1,400 listened to inaugural 
ceremonies through public-address system. 
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The Half Century Ahead 


“The concept of the natural rights of each man must 
give rise to a system that protects against oppression 
by either a group of rulers or by a majority itself.” 


By HAROLD E. STASSEN 


11th-hour substitute for the President, I assume 

it is totally unnecessary for me to tell you, with 
a smile, that I do not speak for him, and that he is not 
responsible for anything I say this evening. I am cer- 
tain, nevertheless, that I can speak for the President 
and for this vast audience and for the people of our 
country when I give a salute to M.LT. for its amazing 
record of constructive, educational, and scientific ac- 
complishment, and say best wishes, and Godspeed, to 
this great institution and to its able, modest, new 
president, Dr. James Killian. 

I am supremely confident that in the same repre- 
sentative manner I may word a hearty and respectful 
welcome to these shores to that gifted and inspiring 
leader of the people of Britain in “their finest hour,” 
that contemporary Shakespeare, Burke, and Nelson 
cast in one dramatic mold, the Honorable Winston 
Churchill. 

It has been asked that I speak of the future, that I 
address my remarks toward the second half of this 
Twentieth Century which so shortly will begin. Let 
me respond I am not given to prediction, not even to 
a shorter-range prediction, especially after what hap- 
pened November 2, 1948. Yet seriously I do recognize 
with you the importance of thinking ahead. I agree 
that at the mid-turn of a century, in this atmosphere 
of science, a searching inquiry into the humanities is 
important. I agree that the next 50 years is not too 
long a time to think about, when we reflect, that bar- 
ring catastrophe, most of the undergraduates of M.LT. 
and the other millions of our youth now engaged in 
study, will witness during their lifetimes this full half 
_century of which we speak. 

There are those who will say, why speak of a half 
century, when within a few years we either solve the 
whole world-wide question of relations of men, or see 
civilization die in the rubble of an atomic war! Others 
whisper that atomic destruction, with all its horrors, 
is but as a bow and arrow compared to the potential 
devastation of germ warfare. Still others say — and that 
is not all! No one is more keenly aware than I am of 
the vast capacity for catastrophe possessed by future 
war or more determined that mankind must find the 
way to prevent its occurrence. Yet I here declare that 
to say now that all thinking should begin and end 
upon this question of the prevention of a third world 
war is to introduce a note of sterility into our analysis. 
It is to shackle our minds at the very moment in his- 
tory when it is most essential that they be unfettered. 


Aci I appear tonight as you know, as an 
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I therefore state, in considered phrases, that if, God 
forbid, an atomic war does come, civilization will sur- 
vive. If more than one future world war should come, 
with all the destructive force of every kind that is de- 
veloped, civilization will yet survive. I say this bluntly, 
for I believe that the future course of man requires that 
there be a toughness of free minds, a searching, long- 
term thought upon future policy, a complete canvass 
of considered alternatives, and no blind spots or road 
blocks in our thinking. Terrible devastation and de- 
struction and suffering can be dealt out, but, in my 
judgment, man can never fashion the means of destroy- 
ing all men; man can never wipe out entirely through- 
out the world that curious combination of progress 
called civilization. Our first concern is not to be for 
places to hide. Our approach should not be one of 
either hysteria or resignation. Rather must we be 
determined that we will win through to freedom, that 
we will rebuild, we will go on, whate’er may come. 

Before turning our eyes to the future, we gain per- 
spective if we recall that when this century began 50 
years ago, man had never flown. The first, feeble, 
fascinating flight by Orville Wright occurred in 1903. 
Man at the turn of the century moved heavily over 
land and slowly over sea. Thus handicapped, food 
moved with difficulty, lands were tilled laboriously. 
In the first decade of this century many many millions 
of people died of starvation and of plagues. 

I need not speak of today’s nonstop, refueled aerial 
circling of the world, of many flights at speeds above 
500 miles an hour, of some faster than sound, of com- 
munication by radio covering the globe every day, of 
the rapid increase in the transmission of visual mes- 
sages via television, of production — mass production 
—and its amazing totals, of medical science and its 
conquest of major epidemics. What then of the future? 
Should we not contemplate as a minimum, readily 
available nonstop travel to any point in the worid, 
communication of message and of picture everywhere, 
and new energy sources removing old limitations? 

Clearly the physical facts today, and in increasing 
degree, the projection of these facts, means that our 
thinking must be world-wide. And our thinking must 
give more consideration than ever before to the funda- 
mental nature of man and the way in which he should 
live. This philosophic approach has greater validity 
than either an economic, social, military, or political 
approach, for it affects all these, and more too. 

I talk of world-wide, fundamental concepts with 
humility, with hesitation. But I do hope that I may in 








some degree stimulate and provoke others, through 
disagreement and agreement, through modification 
and amendment, through correction and projection, 
to contribute a larger measure to the unending dy- 
namic process of thinking our way through to the 
course we should follow. 

It is my view that there are in the world three major 
streams of philosophic thought as to the nature of man 
and the way in which he should live. Each is many 
centuries old. None is held purely and completely by 
any numerically appreciable group of the people on 
the earth. Each has felt the cross impact of the other. 
Each has received impetus, direction, modification 
from geographic and anthropological fact, from ex- 
perience and circumstances, from scholarship, and 
from religion. The correct evaluation of these three 
streams, and the appropriate development of policies 
at home and abroad are of greater importance for the 
next half century than any other intellectual pursuits. 
These are the three. 

The concept of the natural rights of man, that he 
was meant to be free, of his inherent worth and dig- 
nity, of his spiritual quality, of his relationship to God, 
and of his brotherhood to fellow man. 

The concept of the subordinate status of man to 
man, of his possessing rights only as they are given to 
him by those in command of the society in which he 
lives, of might making right, of man’s value limited to 
his material being, with no recognition of his spiritual 
value, and no God. 

The concept of man’s little worth, indifference to 
his rights and welfare, of mystical and primary con- 
cern for the hereafter, of life as a vale of tears or a 
period of suffering, of devotion to a rigid religion and 
callousness to the conditions of living. 

These three might be termed the doctrines of the 
free and equal man, of the subservient and atheistic 
man, and of the apathetic and lowly man. Or they 
might be labeled the concepts of: liberty of man; order 
for man; and indifference to man. Each has a diverse 
and ancient background. None is held and imple- 
mented concisely and completely by any peoples. 


The opening remarks of President Stassen’s address at the Boston Garden on April 1 drew mirth from the audience, as well 
as from Bernard M. Baruch, James R. Killian, Jr.,’26, and Karl T. Compton on the speakers’ platform. 








There are some shreds of evidence of the welling 
up of the first stream of natural rights in the misty 
glimpses of the earliest history of civilization when 
the workers on the pyramids and on the drainage 
projects of the ancient Nile Valley demanded that not 
only Pharaoh’s Court, but the workers too were en- 
titled to the right to worship Ra, the Sun God, and 
receive the benefits therefrom, rather than to be lim- 
ited to the worship of Osiris, God of the Earth and 
Underground. In any event the flow is clearly evident 
in ancient Athens, in the writings of Socrates and 
Plato and Aristotle with their unfolding views of jus- 
tice and law. It is given major impetus by Christianity, 
in some respects by Judaism, and traces its develop- 
ment to the constitutionalism of ancient Rome, to 
Magna Carta, to Locke, to the founders of our own 
United States of America, to the Declaration of In- 
dependence, to the Bill of Rights, to Jefferson and to 
Lincoln, to cite a few examples. 

This philosophy of the nature of man, as you recog- 
nize, has had predominant influence upon the govern- 
mental, economic and social systems of the Western 
civilization, of nearly all the nations of Europe, of the 
British Commonwealth of Nations, of the United 
States of America, and has had a considerable impact 
in all other portions of the world. 

The second stream, that of materialism and force, 
is noted in part in the Sophists and Epicureans of 
ancient Greece, and is traced through Seventeenth- 
Century Hobbes, through French materialists, 
through Hegel and Feuerbach of Germany, Karl Marx 
and Frederick Engels, Lenin, Hitler, and Stalin. It is 
of import now in the ruling groups in Russia and her 
satellites, in Spain, Portugal, and Argentina, and in 
North China. 

The third stream, that of indifference, springs from 
the earliest Eastern religions; and although in their 
theology they place high value on the life of man, yet 
the extreme mysticism and aesthetic emphasis of the 
beauty of a spiritual hereafter, when coupled with the 
poverty and want of overcrowded destitution, causes 
the principal current religions of Asia and the East — 
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Four head tables were required to seat honored guests, panel speakers, and their wives at the Faculty Dinner at the Hotel 
Statler on April 1, in honor of Winston Churchill and Harold E. Stassen. 


Hinduism, Buddhism, Confucianism and Mohammed- 
anism —to contribute largely to this stream. This 
philosophy is, as you recognize, of key significance in 
all of Asia, including China, Burma, India, Malaya, 
Pakistan, and also in Africa. 

I recognize that a question may arise as to relating 
Hitler and Stalin, Nazism and Communism, to the 
same philosophic stream. But I reply that the attitudes 
in both instances toward the nature of man and his 
rights are closely identified, that the bitter clashes in 
doctrinal statement, and the war between them, rose 
from their proximity to each other as major, mutually 
suspicious powers, rather than from any fundamental 
ideological difference, and that the fiihrer principle of 
Hitler's system, the centralism of Stalin’s system, and 
the whole approach of ruthless domination and cold- 
blooded liquidation of those with whom they differed, 
were of the same cloth. 

And some may also question the inclusion of Hindu 
and Moslem, bitter in their clash with each other, in 
the third category. But their fanatic hostility toward 
each other is confirmation of the mystic and rigid be- 
liefs and callousness toward mortal life, rather than a 
negation of it. 

I say to you tonight, I have a deep and abiding faith 
that the first stream of philosophic thought, that of 
inherent right of liberty, is correct as to the nature of 
man. I believe it points the way for policy and for 
action in the confusion and clash which have risen so 
soon and so sharp in the wake of World War II. I am 
confident it can be the basis for winning through 
toward the true objectives of mankind. It presents 
laws as true universally for all men, as are the laws 
of physical science which we know are valid, even 
though many men do not recognize or believe them. 

We should understand its own dynamic, living qual- 
ities and our constant effort should be to improve the 
implementation of that philosophy in economic and 
social and political systems, and endeavor unceasingly 
and skillfully, and by peaceful means, to increase the 
adherence to it in the other portions of the world. We 
should further seek to improve our system with the 
aid of the constructive value of the bitter criticism 
of its economic and social shortcomings made by those 
who hold the opposing materialistic philosophy. Fi- 
nally we ought to enrich our doctrine by the more 
highly developed sense of beauty and by a measure 
of the tranquillity of those who hold the concept of 
mystical indifference. 
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In applying our broad theory to specific, hard prob- 
lems in definite terms, there may be many here to- 
night who, though they have traveled with me thus 
far, will part my company on specific suggestions. 
Nevertheless broad generalizations are of little value 
unless we give them this specific application through 
proposals for definite action in the problems that are 
before us. 

If my analysis of the major stream of philosophic 
view motivating the Communist leadership of Rus- 
sia and her satellites is correct, then it definitely indi- 
cates that their appraisal of relative force will be the 
key influence restraining their aggression. Holding as 
a fundamental idea the denial of any higher concept 
of justice or morality, they believe that someone will 
rule by force and from their standpoint it had better 
be them. This means in turn that no voluntary release 
of power over others can be anticipated, no voluntary 
yielding of human rights, no granting of freedoms, un- 
less compelled by the pressure of internal or external, 
impending or applied force. 

Relating this inescapable situation to the specific 
China problem, we must conclude that by our inaction, 
or by our withdrawal of aid, we are foolhardy to con- 
tribute to the Communist domination of China. We 
should move, and move promptly, to bolster the south- 
ern half of China, to assist by materials and by coun- 
sel in maintaining the independence of Canton, and 
of the four southern provinces of Kwantung, Kwangsi, 
Fukien, Hunan, and of Formosa and Hong Kong. 

Giving due consideration to European needs and 
to our own total economic situation and capacity, we 
should regularly invest a portion of our resources in 
Asia for the resistance to Communism. The amount 
should be — as I see it now — a minimum of a billion 
dollars a year. It should be administered on an Asia- 
wide approach, — I’m not proposing a China program, 
a Japanese program or a Burma program — preferably 
in relation to local provinces and individual projects 
and in underwriting private endeavor, rather than 
being funneled through any central, major govern- 
ment. 

Clearly the Marshall Plan in Europe has been the 
most significant single right thing we have done since 
the end of the war. As you know, I supported this 
program from the beginning. It is high time that we 
have a parallel MacArthur Plan in Asia. Supported in 
a major way, it should be long-term in its vision, con- 
tinuous in its execution, carrying the same flexibility 
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Harold E. Stassen (fourth in line) receives congratulations 
for his address of the evening before, during robing of aca- 
demic delegates just prior to the inaugural procession. 
of detailed application, and the same high concept of 
objectives and requirement of self-help as the Mar- 
shall Plan. 

If we are further right in our philosophic view, 
then it follows that men everywhere have the right 
to know the facts and information and ideas from 
other parts of the world. An individual can pull down 
a curtain for his own privacy, but no ruler has the 
right to drop a curtan and close off men from com- 
munication with their fellow men. That was one of the 
great principles laid down in Mr. Churchill’s speech 
in Fulton, Mo. The program represented by the “Voice 
of America,” therefore, should be greatly expanded 
and ingeniously multiplied. Not only messages by ra- 
dio, but in addition, the widespread dissemination of 
printed literature giving facts and information and 
ideas should be carried forth. I am informed by men 
who have the technical competence, that such litera- 
ture can, with comparative ease, be scattered broad- 
cast over closed borders by means of drifting balloons 
or from high flying airplanes during favorable winds. 
There needs to be a continuous, widespread, dramatic 
program of printed messages from free men to all 
mankind. In fact, one of my friends has suggested that 
the dropping of a few Sears-Roebuck catalogs should 
be included as part of our message. We should con- 
test for the minds of men everywhere. 

If methods such as these, of sending material over 
borders, seem contrary to ancient rules of diplomatic 
respect for borders, let me emphasize that when offi- 
cials of governments constantly pour out vitriolic at- 
tacks on free peoples — and that is all they pour out 
to their own people — the remedy is not that of trying 
to block their free speech. The remedy is not infringe- 
ment upon the right of assembly to hear this party 
line in New York or Newark, or anywhere else within 
free countries. Rather our doctrine indicates that the 
response should be widespread dissemination of in- 
formation. The peoples in Russia and the satellite 
countries should be continuously told of our views, 
intentions, and firm objectives, of our desires for peace, 
of the facts of the rest of the world. We should apply 
for support from the minds of the peoples in these 
dictatorially governed nations. The internal pressures 
for freedom and peace that will come from well-in- 
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formed peoples within these countries can be just as 
important as the deterrent of our own potential coun- 
teracting military force that is available in the event 
of war. These are times without parallel, and we must 
ingeniously develop a way in which to carry on the 
contest of ideas. Winning that contest will be the best 
assurance that there need not be a grim struggle by 
military force. 

Some men have turned to materialism at a num- 
ber of points in history when faced with widespread 
abuses which denied in practice the philosophy of 
liberty and equality which was professed. The present 
sway of this coercive materialistic concept is directly 
traceable to the autocracy of the czars, to the mo- 
nopolies and unfairness to labor in early capitalism, 
to the neglect of the responsibility of brotherhood by 
our West after World War I, and above all its present 
extent has been due to the cruel force used by those 
who seized power under its doctrine. Throughout 
recorded history men, after listening to the exponents 
of this philosophy of order dictated over human- 
ity, have repeatedly rejected it in their minds and 
struggled for more individual liberty. Plain people will 
right again the abuses which have been inflicted upon 
them. 

Of marked interest in this whole sphere has been 
the recent conduct of peoples dominated by the third 
stream of indifference, and their rapid response to any 
ray of hope of better life on earth. The favorable 
change in Turkey and in the Philippines are recent 
confirmations of this. 

Thus I am encouraged to say that the story of man 
gives renewed and deeper faith in the inherent truth 
of our philosophy of the native worth of man, that he 
was meant to be free upon this globe. It is likewise 
imperative that we improve the application of our own 
philosophy to our own social, economic, and political 
systems. Certainly the violations of civil rights, the 
discriminations and repressions of bigotry, which are 
too numerous in our country, are directly contrary to 
the philosophy to which we subscribe. There must be 
a steady insistence upon progress in this respect. It 
would be tragic if this session of Congress adjourned 
without at least passing the anti-lynch and anti-poll 
tax measures. Major progress must be made in this 
direction for those portions of our population which 
have suffered discrimination in opportunities for edu- 
cation, for facilities of better health, and for condi- 
tions of housing. 

Our concept of the nature of man is further guid- 
ance, though in a very different manner, in our eco- 
nomic and social policy. It means that those policies 
taken as a whole should contribute to the rounded 
development, the creative capacity, the worth-while 
character, and the true happiness of man. The objec- 
tives of our economic policies, therefore, must not be 
limited by the materialistic principle of meeting to 
the maximum degree the physical wants of man. It 
is undoubtedly true that if Government were to take 
over the distribution of all the food of the nation, at 
least in theory, it could deliver a packaged amount of 
food to every household every day at less expense 
than now involved. It is equally true, in theory, that 
if Government took over the distribution of clothing 
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it could deliver to every person every year allocated 
clothing at less expense than clothing now costs. The 
same observation could be applied to other necessities 
of life. Let me make it clear that from a strictly ma- 
terial approach I believe that the result of such an 
attempt would in fact be the loss of interest in produc- 
tion, lower supplies, and the failure to attain the ma- 
terial Utopia outlined. 

But entirely apart from the question of the success- 
ful production of material returns, do you not agree 
that removing from the individual both the privilege 
and the responsibility of planning for the provision of 
necessities, of making choices, of budgeting earnings, 
of weighing relativities, would result in the end in a 
people of less resourcefulness, less value of person- 
ality, less happiness, less strength of character? Thus 
I feel the economic socialists are departing from the 
basic philosophic stream in which we would move. 
Their concentration upon attempted material service 
to the many, with disregard for the individual rights 
and opportunities of the few who are especially tal- 
ented in various fields, negates the basic tenets of our 
way of life. 

The concept of the natural rights of each man must 
give rise to a system that protects against oppression 
by either a group of rulers or by a majority itself. Is it 
not clear that each aspect of the system should serve 
the many and the few? It should yield dividends in 
standards of living, in education, and enjoyment, to 
the many, but it should also keep open the avenues of 
opportunity for the few who stand out in each cate- 
gory. Such a system should be certain to safeguard mi- 
norities of whatever kind, and more particularly should 
be so constituted as to keep open the road for the 
few to develop and use their unusual talents. If under 
the impetus of a short-sighted response to numbers in 
a democracy, or in revolt against the oppression of 
rulers, economic, social, and political systems are di- 
rected only towards fruits for the many, the result 
will be a deteriorating mess of mediocrity. The great 
artist, the inventor, the skilled surgeon, the excep- 
tional scientist, the ingenious engineer, the keen finan- 
cier, the gifted production manager, the designer, the 
craftsman, the scholar, each should find his path 
blocked by no insurmountable artificial obstacles, no 
excessive man-made handicaps, and each should have 
before him the fullest of incentive. The unfolding gen- 
ius of each of these in a desirable system will in turn 
yield great dividends to the many, yes, to all. 

The general attitude of the economic total-socialists 
of “bringing it to the people,” can clearly be overdone. 
As Toynbee reports, all of history shows that civiliza- 
tions may deteriorate or abort or ossify when they 
meet enervating, dissipating conditions, or when they 
encounter adversity too extreme to surmount. There 
is every indication from the ancient Egyptian civiliza- 
tion of 6,000 years ago down to modern Western civi- 
lization, that a challenge of sufficient nature, but not 
obliterating in its weight, leads to the most significant 
development and response. Do not the studies of in- 
dividual human nature indicate a similar rule? The 
capacities, of course, are varied, but in relationship to 
potentiality, a challenge of some adversity and stimu- 
lus, not stifling in amount, develops definitely stronger 
personality, a happier individwal, than does either 
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M.L.T. Phot: 
Mrs. Compton chats informally with Mrs. Churchill as 
Jacques Maritain, distinguished philosopher from Princeton, 
watches preparations for the Stassen address in Boston. 


crushing subservience or blissful lassitude. To me this 
means that attempts to establish a breakfast-in-bed 
economy for the citizens is a sad mistake both for 
them and for the nation. And it is contrary to our own 
basic philosophy. Our unending effort should be to 
ease those overwhelming burdens which are beyond 
the capacity of individual man to bear, but. we must 
leave the major normal provision for man’s own liveli- 
hood and future up to him, himself. 

In our economic relationships with those who are of 
the third major conceptual stream, that of indifference 
and mysticism, we should seek to stimulate, and con- 
tribute toward, the improvement of the very low 
standards of living in these areas, and at the same 
time to demonstrate, and lead toward, a higher ap- 
praisal of human life. Too often has the Western 
world been willing to profit by that low appraisal of 
native human life in the exploitation of colonial re- 
sources, instead of demonstrating a higher value for 
life. There is a small grain of truth in the idea that the 
investor, by developing products of the soil and in 
conducting commerce for those who work for him, 
will be able to give them a raise in wages. Here the 
Dutch in the East Indies and the French in Indo- 
China are currently particularly subject to censure. 
All of us need to think through our basic policy in de- 
pendent areas in the Near East, in Africa, and in Asia, 
and harmonize those policies with our fundamental 
doctrine of the nature of man. A greater portion of the 
returns from the resources of these territories should 
be retained there for direct and constructive purpose, 
utilizing the superb experience of Western civiliza- 
tion, for the advancement of the native peoples, for 
their schooling, their health, the raising of their stand- 
ards of living. Education is the first contribution 
which should be made. Some persons would disagree 
with me and place food first in any program of assist- 
ance. But, in the long run, if there is not the educa- 
tional background which will enable a people to lead 
constructive, useful lives, it seems to me there is little 
use in embarking on a program in which food should 
have top priority. The proposed program requires the 
development by Western nations, with the aid of the 
Trusteeship portions of the United Nations Charter, 

(Continued on page 454) 











Social Implications of Science 


discussions dealing with the general broad topic 

of “The Social Implications of Scientific Prog- 
ress at the Mid-Century” which was a major feature of 
the M.1.T. Convocation on Friday, April 1. Thirty-one 
distinguished scholars from all parts of the world par- 
ticipated in morning and afternoon sessions to discuss 
the material, spiritual, and intellectual progress which 
has taken place during the past half century, to com- 
ment on the manner in which science and technology 
have influenced our lives for better or for worse during 
this period, and to attempt to deal with some of to- 
day’s major questions in the hope that the results of 
thoughts presented in formal papers and in informal 
round-table discussions might lead man to a richer, 
more peaceful, more satisfying life in the second half 
of the Twentieth Century. 

Three morning and three afternoon sessions were 
held concurrently, and therefore, it was not possible 
for any person to benefit from attendance at all dis- 
cussions. Each of the three concurrently held sessions 
dealt with one phase of the material, the spiritual, or 
the intellectual aspect of the broad questions to which 
the panel dicussions were aimed. The largest assembly 
hall facilities available at M.I.T. were pressed into 
service for these panels: namely, the Rockwell Athletic 
Cage, capable of seating 4,500; Morss Hall in Walker 
Memorial, which accommodates about 1,000 people; 
and Huntington Hall with a seating capacity of 530 
persons. So great was the interest in the panel discus- 
sions that Rockwell Athletic Cage was comfortably 
filled, Morss Hall was filled to capacity, and Hunting- 
ton Hall was so well attended that the overflow audi- 
ence had to be accommodated by a public-address 
system in an adjoining seminar room, in the lobby of 
Building 10, and in the Great Court. 

As for the panels themselves, each was opened by a 
member of the M.I.T. Faculty serving as moderator, 
and each benefited from prepared addresses of half a 
dozen distinguished scholars. It is estimated that the 
material discussed at the six panels would provide 
about 70 to 75 pages of text if published in full in The 
Review. Unfortunately, it is not possible to include all 
of this material in detail in this issue. The Review is 


Uie= interest was shown in the series of panel 






presenting reasonably comprehensive summaries, 
however, prepared by Charles P. Kindleberger, Asso- 
ciate Professor of Economics; George deSantillana, 
Associate Professor of the History of Philosphy and 
Science; John B. Rae, Associate Professor of History; 
Charles H. Blake, ’24, Associate Professor of Zoology; 
C. Conrad Wright, instructor in the Department of 
English and History; and Thomas H. D. Mahoney, 
Assistant Professor of History. It is hoped that the 
reader will find the summaries, prepared by this able 
corps of Review reporters, to be adequate until the 
full text of the panel discussions can be made available 
this fall in a book of The Technology Press. 


The Problem of World Production 


aa science has the techniques, actual or in 
prospect, to raise the standard of living of in- 
creased numbers of people to make possible the effi- 
cient replacement of the world’s population and the 
sustaining of its renewable resources. The difficulties 
lie in the application of these techniques under the con- 
ditions which prevail in the world of today. This was 
the general conclusion which emerged from the panel 
discussion on “The Problem of World Production,” 
held in the Rockwell Athletic Cage in the morning on 
April 1, 1949, at the M.I.T. Mid-Century Convocation. 
Taking part in the panel, which was attended by about 
4,000 people, were: Fairfield Osborn, naturalist; Van- 
nevar Bush, ’16, electrical engineer; Frank W. Note- 
stein, demographer; Robert P. Russell, ’22, chemical 
engineer and business executive; and Sir Henry Tiz- 
ard, physicist. Professor W. Rupert Maclaurin, of the 
Department of Economics and Social Science at 
M.I.T., presided as moderator, and Charles P. Kindle- 
berger, Associate Professor of Economics in the same 
Department, was the assistant moderator. 

While a basis for general agreement was found in 
the discussion, different participants placed emphasis 
on different aspects of the over-all conclusion. Mr. 
Osborn, who is president of the recently organized 
Conservation Foundation, as well as of the New York 
Zoological Society, drew attention to the fact that 
even in the United States, which is furthest along in 
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Making final plans 
for the conduct of the 
panel on “The Prob- 
lem of World Pro- 
duction” at a break- 
fast which was held 
at the Ritz-Carlton 
Hotel in Boston are 
(left to right): Sir 
Henry Tizard, Robert 
P. Russell, ’22, Van- 
nevar Bush, ’16, W. 
Rupert Maclaurin, 
moderator, Frank W. 
Notestein, and Fair- 
field Osborn. 
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Summarized here are the Convocation discussions aimed 


to determine how science has affected man’s way of life 


the application to production of scientific discovery, 
animal, plant, and marine life are exploited at rates 
which do not provide for the sustenance of natural re- 
sources. Dr. Bush, President of the Carnegie Institu- 
tion of Washington, stressed the riches flowing from 
science, present and prospective, and claimed that 
while exponential rates of growth can be sustained in 
no line of activity, the growth of science was likely to 
stay ahead of that of population. The necessity to pro- 
vide for the restriction of fertility of Asiatic peasants 
was seen by Professor Notestein, Director of the Office 
of Population Research of Princeton University, who 
recently returned from six months in Japan, China, 
and the Netherlands East Indies. Mr. Russell, Director 
in Venezuela of the International Basic Economy Cor- 
poration, which is trying to put into practice in Latin 
America the latest techniques in agricultural produc- 
tion, cited experiences in applying modern methods 
of planting, cultivation, harvesting, and storage of 
foodstuffs to relatively underdeveloped areas, and in- 
dicated his belief that this was a fertile field for pri- 
vate investment. Sir Henry Tizard, chairman of the 
British Advisory Council on Scientific Policy, and 
chairman of the Committee on Industrial Productivity, 
underlined the conclusion that the problem was not 
one of discoveries but of application, so contrived that 
standards of living would be raised before increased 
output was absorbed by added numbers of people. 
While Sir Henry expressed the view that the coal 
reserves of the world might be found to be limited if 
the world’s entire population were to enjoy a standard 
of living equal to that in the United States, and while 
Dr. Bush mentioned in passing that we may yet en- 
counter problems of depletion in certain minerals, the 
major conservation issue was agreed to be that of us- 
ing our soil, water, and marine resources on a sus- 
tained-yield basis. Mr. Osborn saw the possibility that 
water resources would move into the forefront of con- 
servation issues within 10 years, but stated that only 
15 per cent of the cropland of the United States is now 
being farmed under appropriate conservation prac- 
tice. Claiming for himself the role of reporter, rather 
than a Cassandra, Mr. Osborn warned nonetheless that 
science is unlikely to be able to find inorganic sources 
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oped Area” panel 
(clockwise order from 
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Rockfeller, Sir Ram- 
aswami Mudaliar, Jo- 
seph H. Keenan, ’22, 
assistant moderator, 
Richard M. Bissell, 
Jr., and Pierre Ryck- 
mans. 


of food, and for this reason must rely on organic proc- 
esses of nature. Speeding | of these processes was 
declared to be possible and imperative, but in this 
development major attention must be paid to the 
maintenance of the natural economy of the earth. 

While Mr. Russell made the point that there are 
still more unused resources for exploitation than 
alarmists concede, Dr. Notestein observed that the 
margin of unused resources available for expanding 
standards of living in the Eastern Hemisphere was far 
below that with which the process was begun in the 
West. Sir Henry Tizard suggested that immediate in- 
creases in production be sought from existing re- 
sources which are not being cultivated efficiently be- 
fore turning to the margin of unused resources left 
in the world. 

Scientific progress in agriculture is proceeding at 
an explosive rate, according to Dr. Bush, who listed, 
in addition to new and improved insecticides, fungi- 
cides, and pesticides, the recent discoveries of cures 
for rinderpest, animal diseases communicated by the 
tsetse fly, and bovine mastitis. Photosynthesis, or the 
synthetic production of chlorophyll, was regarded by 
Dr. Bush as likely of early achievement. “The techni- 
cal part is easy,” Dr. Bush stated. “The problem is how 
to apply the advances made by physical scientists 
under the conditions existing in the real world. This is 
a task not for physical but for social scientists, and for 
political practitioners.” 

The practical application of agricultural technology 
was discussed in particular by Mr. Russell, who noted 
the achievement of large increases in yields of corn 
and upland rice in Brazil and Venezuela from small- 
scale undertakings. Use of fertilizer is spreading to 
Latin America, he asserted, as native farmers observe 
in practice the increased returns possible from its use. 
Additional factors making possible enlarged output 
and increased economy in use are weed and pest con- 
trol, mechanical cultivation and harvesting, and im- 
proved transportation and storage facilities. Based on 
the experience of the International Basic Economy 
Corporation in undertaking specific projects designed 
for the widest demonstration value as well as for 
profit, Mr. Russell expressed the view that there is a 



























































— a 


wide area for private enterprise and investment to 
supply the needs of backward areas for education in 
the appropriate agricultural techniques and the facili- 
ties for their application. 

Caution in the introduction of Western engineering 
into other parts of the world was urged by Professor 
Notestein, who cited the case of the Netherlands East 
Indies. The cultivation of colonial products in Java 
and Modura under Dutch rule produced a tripling of 
the population from 1860 to 1930 and a density of 800 
people to the square mile. While agricultural products 
were exported, rice, the basic ingredient of the native 
diet, has to be imported, leaving the economy in deli- 
cate balance. Lack of education either for literacy or 
for the acquisition of skills further exposed the islands 
to disaster. In the light of these effects, Dr. Notestein 
emphasized the necessity to rely heavily on indigenous 
efforts in attempts to improve conditions in backward 
areas. 

In discussing the extent to which population growth 
kept up with scientific advance in food production, 
Professor Notestein sketched the transition of Western 
Europe from one population with high birth rates and 
high death rates to a new position with low numbers, 
both of births and deaths. Progress in food production 
and medicine reduced death rates. The reduction in 
fertility of the population occurred as a consequence 
of the breakdown of the social attitudes of the original 
peasant society before the social pressures of urban 
industrial life. In Eastern Europe, the Soviet Union, 
Japan, and some countries of Latin America, transition 
to the efficient population basis is in progress. — C.P.K. 


Science and the Human Spirit 


VERETT M. BAKER, Dean of Students at M.I.T., who 
E presided as moderator, opened the panel session 
to discuss “Science, Materialism and the Human 
Spirit” in Huntington Hall which was filled to over- 
flowing, indicating that well over 530 people were in 
attendance on the morning of April 1. Karl W. 
Deutsch, Associate Professor of History at M.I.T., was 
the assistant moderator. 

Julius S. Bixler, President of Colby College, sug- 
gested that the peril today is a loss of nerve in facing 
problems confronting us, and that sometimes we be- 
gin to feel that mind cannot solve today’s problems. 

This state of affairs has led many to indict science 
_as the chief culprit, and, among certain theologians, 
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to claim that there is a sharp break between our intel- 
lectual and our other activities. But if we follow that 
somewhat apocalyptic tendency, we shall not be able 
to think at all, for consistency is a prime requirement 
in any thought. Psychologically, Dr. Bixler reminds 
us, we live in one world only, not in two. 

When we are afraid of science, we really mean that 
we are afraid that some men will misuse the knowl- 
edge which science brings forth. As a living thing, as 
research, science cannot be in contradiction to moral- 
ity and religion. 

From the life of research, there are at least three 
spiritual lessons to be learned: the need for intellec- 
tual integrity, the need for co-operation and communi- 
cation which breaks down all provincialism, and last, 
the complete humility before facts. It would appear, 
therefore, that science leads to the threshold of reli- 
gion. The idea that truth is “for use” is characteristic 
of the juvenile attitude. 

Instead of losing faith in science, Dr. Bixler asks 
whether we should not, then, recover the religious im- 
plications inherent in scientific reason. Reason lifts 
us above the fragmentary attitudes and beliefs by 
which we are kept from realizing our basic unity as 
men. It helps us to integrate our thoughts and our 
lives. Whatever clues we can find to that which is 
valid above the competitive plane should be followed, 
Dr. Bixler held. 

Percy W. Bridgman, distinguished physicist, Hollis 
Professor of Mathematics and Natural Philosophy at 
Harvard University, avowed that he could not see sci- 
ence as the “threshold of religion.” Science involves 
no faith, not even in laws of nature, since the latter 
are only inferred within the bounds of known facts. 
Science is simply the use of intelligence in certain 
fields of human experience. It has no philosophy — 
certainly not an obsolete materialistic one. It simply 
requires that we use intelligence alone without re- 
course to the mystical. In the face of a fact there is 
only one possible course of action for the scientist, 
namely, acceptance — however much it may be at 
variance in the anticipations. The scientist requires 
fortitude, for he must go without even the faith that 
he shall be successful. In abiding by the discipline of 
acceptance of facts, the scientist is not allowed to live 
in a world of his own free constructions, which suits 
his own fancy, as the mystic chooses to do. Science 
does offer a consciousness of integrity, however. 
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Walter T. Stace, Professor of Philosophy at Prince- 
ton University, opened his remarks with the observa- 
tion that it has been a common assumption of all reli- 
gious points of view to believe that the world is a 
moral order. If, in the light of science, the world does 
not reveal a purpose, does this imply that no purpose 
is possible? Does this imply that morality is not valid, 
because it is “subjective” and human? But is not hu- 
man nature an objective reality, just like any physical 
reality? Dr. Stace believes so and holds that moral 
principles are merely those principles of human per- 
sonality and psychological laws which are entirely ob- 
jective. The great founders of religion discovered cer- 
tain basic laws, such as that hatred produces misery 
and destruction, whereas love brings happiness and 
life. Even as fertilizers help crops, so do certain senti- 
ments assist the development of life. 

Jacques Maritain, of Princeton University, the emi- 
nent Catholic philosopher, onetime French Ambassa- 
dor to the Vatican, could not but oppose the point of 
view advanced by Dr. Bridgman. What Professor 
Bridgman had called “attempting to do with the mind 
things which cannot be done because of the nature of 
thought itself,” he considers the object of a valid sci- 
ence of being, as created by Aristotle and Aquinas. 

Nor did he think, with Professor Stace, that moral 
truths can be tested like fertilizer. This last approach 
rather shows what happens when we use reason only 
as an operator of sense data without considering the 
real problems of our consciousness. One may know 
all about the physiology of vision and yet not know 
what it is to see. Hence we should not ignore our basic 
intellectual intuitions, starting from which we find 
answers to questions of end and meaning. This is the 
level of the science of ontology, founded by Plato and 
Aristotle. 

Science is morally neutral; but by giving man more 
than he ever expected, it has developed man’s natu- 
ral lust for facility, and pandered to his suggestibility. 
From science people expect everything. Yet creative 
scientists have always been led by their mediation 
into the philosophical realm. The speaker suggested 
that they get themselves some genuine philosophical 
equipment to help them. 

Considered in their very natures, science and tech- 
nology are not responsible for the moral crisis of our 
times, Dr. Maritain holds, nor for the destructive or 


besotting and dehumanizing uses to which knowledge 
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of the physical world has been put. What is responsi- 
ble for the crisis is greed and the will to power, and 
the temptation to which technological omnipotence 
gives rise, especially in collective man. The human 
person is threatened with all-pervading slavery, not 
through the fault of science but through that of the 
enlarged power granted to human foolishness. 

But science and technology are transforming so- 
ciety, and this transformation itself brings new prob- 
lems. As soon as we examine the collective life of men, 
problems, which by themselves are philosophical or 
spiritual, become . in social terms. We have to 
organize the world to insure the liberty of the indi- 
vidual as well as the autonomy of groups. To the prob- 
lem of the freedom of the word, we must now also add 
that of accession of new classes to ownership and 
power. We cannot shut our eyes to the grave problem 
of social change. If man were to lose terrestrial hope 
in the Gospel, our hope in a spiritual recovery of civi- 
lization would be doomed to disappointment. 

In his summary of the discussion, Professor Deutsch 
suggested that the problem of evil in man is possibly 
a little more complex than suggested by Professor 
Stace. He also remarked that the two advocates of ob- 
jective reason, Professors Stace and Bridgman, had 
omitted any mention of the social problem, whereas 
the two advocates of the “spirit,” President Bixler and 
Professor Maritain, had given this topic serious con- 
sideration. — G. bE S. 


Specialization in Education 


[I higher education overspecialized or is it modern 
society that is overspecialized? This was the basic 
problem submitted by the moderator, Thomas K. 
Sherwood, ’24, Dean of Engineering at M.I.T., to the 
panel on “Specialization in Twentieth-Century Edu- 
cation.” The members of the panel, in the order in 
which they spoke, were: Sir Richard Livingstone, 
President of Corpus Christi College, Oxford Univer- 
sity; Sidney Hook, chairman of the Department of 
Philosophy of Washington Square College, New York 
University; Frederic Lilge, Assistant Professor of Edu- 
cation at the University of California; Charles A. 
Thomas, ’24, Executive Vice-president of the Mon- 
santo Chemical Company; Andrey A. Potter, 03, Dean 
of the Schools of Engineering at Purdue University; 
and Phillip J. Rulon, Professor of Education in the 












Harvard Graduate School of Education. Glenn J. Bat- 
taglia, ‘51, and Robert J. Gillmeister, ’49, assisted Dean 
Sherwood as aides. The meeting was held in Morss 
Hall at 10:00 a.M., before a capacity audience of about 
1,000 people. 

Dean Sherwood introduced the problem by point- 
ing to the need for finding some method of integrat- 
ing the scientist to society. The modern world, he 
stated, needs specialists, and the achievements of spe- 
cialized education have been impressive. However, 
while the training of specialists has become a reason- 
ably clear-cut process, the provision of an adequate 
background of general education continues to offer 
serious difficulties. 

As a “practical prescription for the patient,” Sir 
Richard offered five ingredients of sound education: 
(1) Everyone should specialize in something, so as to 
learn the difference between knowledge of a subject 
and mere interest in it; (2) The humanist must become 
aware of the power and importance of science and 
technology in modern civilization; (3) Every student 
should become aware of the main social and political 
problems of the day; (4) Our times must be viewed 
from the outside, by comparing our civilization with 
that of ancient Greece or the Middle Ages; (5) Civili- 
zation should be viewed as an effort to achieve excel- 
lence — in other words, there must be a sense of spirit- 
ual and moral issues. Repeated doses of this medicine, 
through adult education of a liberal type, were pre- 
scribed as the best hope of the future. 

Dr. Hook suggested that our higher education suf- 
fered less from an excess of specialization than a defi- 
ciency of interrelation. He felt that professional edu- 
cation was certainly not overspecialized for profes- 
sional competence. He deplored the demand some- 
times made that higher education be organized in 
terms of a unified philosophy or world outlook, point- 
ing to the medieval universities and the educational 
systems of Nazi Germany and Soviet Russia as exam- 
ples of the restriction of free inquiry which necessarily 
results from such an approach. The only unity he de- 
sired in higher education was “an uncoerced con- 
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vergence of interests from various disciplines on com- 
mon problems.” 

Caution in citing German higher education as an 
example of the evils of overspecialization was urged 
by Dr. Lilge. Nineteenth-Century Germany, he 
pointed out, had to absorb a sudden industrialization 
into a society where archaic traditions and institutions 
were still strong and the prevailing philosophy held 
in contempt the material and mechanical aspects of 
the organization of life, the result being both political 
and intellectual indigestion. In the United States, 
where the environment and the fortunes of history 
have been more favorable, the problems of science 
and technology appear in a very different aspect. Two 
of these problems he regarded as deserving the par- 
ticular attention of educators. The first, the habit of 
external preoccupation, is a survival of the constant 
activity and energy demanded by the material envi- 
ronment which those who settled in and expanded 
across the American continent had to conquer. In edu- 
cation “the pressure of getting things done, the im- 
patience for quick and applicable results, and more 
efficient methods of ‘know how’ are inevitably con- 
veyed to the schools and universities,” leaving insuffi- 
cient leisure for thinking on fundamental problems. 
This situation, he said, called for emphasizing the 
importance of the humanities in technical and profes- 
sional schools as an antidote to excessive concentra- 
tion on facts and results. 

The second problem, the tyranny of public opinion, 
or the ever present pressure towards conformity, is 
accentuated, according to Dr. Lilge, because “techni- 
cal and professional specialization, when unmitigated 
and unbalanced, is apt to leave the members of so- 
ciety with little of importance to say to one another.” 
Our education, he felt, needs to help young people to 
discover the reflective and imaginative powers of their 
own minds and to encourage responsible thinking on 
matters of common concern. 

Dr. Thomas called attention to the difficulty of find- 
ing accurate and generally acceptable definitions of 
what is meant by “general” and “specialized” educa- 
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tion and suggested that what is really needed is a new 
orientation. Colleges and universities have not, he in- 
sisted, acknowledged that in the last 50 years Ameri- 
can education “has gone from training for living to 
training to make a living.” He criticized the average 
graduate of our “educational factories,” particularly 
the graduate in the natural sciences, as being too much 
an analyst — a dissector and prober — and not enough 
a synthesist — a creator. The best stimulus to creative 
thinking comes from intimate contact between teacher 
and pupil, a contact, Dr. Thomas pointed out, almost 
impossible in today’s overcrowded universities. 

His conclusion was that our colleges should freely 
admit that a large portion of their curricula makes 
them vocational institutions and should pound home 
to their students the fact that when they leave they 
are not educated, that they have much more to learn 
and not enough time to do it. “In other words,” he 
said, “we should ask our places of highly specialized 
learning to teach humility.” 

That engineering education is not overspecialized 
but is merely a distinctive type of general education 
was the claim advanced by Dr. Potter. The engineer- 
ing curriculum he described as resting on a founda- 
tion of science, humanities, and social relationships. 
“Education in a democracy,” he said, “must not grow 
away from the needs of the many and toward the de- 
sires of the few,” and engineering education has a 
special appeal to career-conscious and _ practical 
youth. The engineering student of today devotes 
about a fifth of his time to humanities and social sci- 
ences, and Dr. Potter suggested that the end product 
would not be improved by requiring more general 
studies at the expense of the scientific and technologi- 
cal foundation. He also declared, as did every mem- 
ber of the panel, that quality of teaching is much 
more important than the subject matter studied. Fur- 
thermore, Dr. Potter pointed out that many of the 
values of general education are to be found in activi- 
ties outside the classroom. 

Professor Rulon bluntly denied that modern society 
requires excessive specialization, asserting that, on the 
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contrary, the great achievements of our civilization, 
both in peace and war have been the work of special- 
ists. He denied also that the specialist has acquired 
information without wisdom or conscience. He ad- 
mitted that data on this point would be difficult to 
assemble, but suggested that it would, if gathered, 
prove favorable to the specialists. To interpret the 
facts, he proposed that the historians (themselves 
specialists) be asked whether earlier civilizations had 
declined because of overspecialization and was con- 
fident that the answer would be “no.” To justify his 
faith in the wisdom and conscience of specialists he 
cited Bridgman, Bush, Conant, Eddington, Einstein, 
Jeans, and Oppenheimer and concluded: “We should 
hesitate — it seems to me — to execute the goose which 
may be laying these golden eggs.” 

In the discussion that followed, Professor Hook 
questioned Sir Richard Livingstone’s suggestion that 
we look to Greek civilization for our standards, on the 
ground that those standards had demonstrably failed. 
Sir Richard replied that some things are not affected 
by age and the Greeks had a grasp of fundamental 
principles, including an interest in, and curiosity 
about, life and a scientific attitude. Professor Rulon 
raised the point that the panel had agreed that chil- 
dren and young people learned facts readily, and in- 
quired if undergraduates could be concerned with 
greater values. Dean Potter felt that appreciation of 
these values was better developed in later life but felt 
that most college graduates had very limited scholarly 
interests. Sir Richard Livingstone commented that 
adult education could not as yet illuminate this prob- 
lem, since it was often primarily concerned with adults 
who had very little education to begin with. 

Dr. Thomas entered the discussion to warn against 
excessive reliance on specialization as a means of 
guaranteeing technical superiority in war, because, he 
believed, it is equally essential to meet ideas with 
ideas. Professor Hook declared that he did not fear 
Russian ideas as long as they are not accompanied by 
Russian troops. — J.B.R. 

(Continued on page 442) 

















On the platform with 500 academic delegates, Dr. Killian reads his presidential address of inauguration . . . 


Killian Indueted as 


and colorful ceremony on Saturday in which 

March 31 and April 1 and 2 was the impressive 
James R. Killian, Jr., 26, was inaugurated as the In- 
stitute’s tenth president. Dr. Killian is the first alumnus 
to become full-time administrative head of M.I.T. and, 
in addition to 500 academic delegates, 4,500 persons 
in the Rockwell Athletic Cage and an overflow audi- 
ence of 1,400 in the Great Court were on hand for the 
brilliant inaugural ceremony. 

Shortly before 10:00 A.M., distinguished scholars 
from all corners of the globe gathered in the main 
buildings to don their caps, gowns and colorful hoods 
indicating scholastic rank. It was while the delegates 
were robing that many new acquaintances were made 
and old ones cemented among the 500 distinguished 
delegates who took part in the ceremonies. And what 
an assembly it was! 

Among the academic delegates were representa- 
tives from 17 universities outside the United States, a 
number of which could proudly point to more than 
500 years of service in higher education. But an in- 
stitution’s age was by no means the criterion by which 
delegates were selected; as against the 727-year-old 
University of Padua represented by Bruno B. Rossi, 
Professor of Physics at M.I.T., the delegates included 
Abram L. Sachar, President of Brandeis University, 
founded only last year. James B. Conant, President of 
Harvard University represented the oldest university 
in the United States, and the College of William and 
Mary, Yale University, the University of Pennsylvania, 
the University of Delaware, Princeton University, 
Columbia University, Brown University, Rutgers Uni- 
versity, and Dartmouth College — all founded before 
this country’s Declaration of Independence — were 
also represented. In the academic procession were 
three Nobel Prize winners: Arthur Holly Compton, 
Chancellor of Washington University in St. Louis, 
Percy Williams Bridgman, Hollis Professor of Mathe- 
matics and Natural Philosophy, at Harvard Univer- 
sity, and Sir George Thomson, Professor of the Im- 
perial College of Science and Technology in London. 


CC LIMAx Of the three-day celebration at M.LT. on 


On the distaff side were Lily Ross Taylor, Dean of 
Bryn Mawr College, Rosemary Park, President of 
Connecticut College; Mildred McAfee Horton, Presi- 
dent of Wellesley College; and Mrs. Richard L. Miner, 
representing the University of North Dakota. The 
Lowell Institute was represented by its trustee, Ralph 
Lowell, and the three Compton brothers (Arthur 
Holly, Chancellor of Washington University, Wilson 
Martindale, President of State College of Washing- 
ton, and Karl Taylor, chairman of the M.I.T. Corpora- 
tion) were also among the distinguished guests in the 
brilliant procession. 

By 10:30 A.M. the delegates had robed and the pro- 
cession from the main M.I.T. Buildings to the Rock- 
well Athletic Cage, a block from the Massachusetts 
Avenue entrance to the Rogers Building, got under 
way. 

Chief Marshal C. George Dandrow, ’22, President 
of the M.I.T. Alumni Association and his two aides, 
Edward P. Brooks, ’17, and Raymond Mancha, ’26, 
led the procession which included, in order, honored 
guests, academic delegates from approximately 200 
educational institutions of higher learning and scien- 
tific societies, members of the M.I.T. Corporation, a 
delegation from Technology’s Faculty, about 200 sen- 
iors representing the student body, and, finally, an 
honor guard of seniors conducting Dr. Compton and 
Dr. Killian. 

The academic procession began at the President's 
Office as an honor guard of students called for Drs. 
Compton and Killian and conducted them to a re- 
viewing station opposite the student delegation out- 
side of Huntington Hall as shown on page 407. Chief 
Marshal Dandrow led the honored guests and Corpo- 
ration members past this reviewing stand, to meet with 
and join the academic and Faculty delegates who had 
robed in Building 1. Both sections of the entire proces- 
sion fell into line in prescribed order in the Rogers 
Building from which they marched across Massachu- 
setts Avenue and along Briggs Field to the new Rock- 
well Athletic Cage which was dedicated last Alumni 
Day, June 12. 
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. as 4,500 Alumni and friends of the Institute fill the Rockwell Athletic Cage for the brilliant occasion. 


New M.LT. President 


For the occasion the Rockwell Athletic Cage had 
been decorated with flags and flowers; and a stage 
had been erected to seat the 500 delegates. In addi- 
tion, seats for an audience of 4,500 persons had been 
placed in the Cage which was filled to capacity. 
Through a public-address system operating in the 
Great Court tardy ones who were unable to find seats 
in the Rockwell Cage were enabled to listen to the 
inauguration ceremonies in the sunshine of the bright 
spring morning. 

A musical prelude by the M.I.T. Concert Band from 
10:15 until those in the academic procession took their 
seats, gave visitors adequate proof that activities at the 
Institute are not limited to strictly scientific and engi- 
neering studies. When Drs. Compton and Killian, as 
the last of the academic delegates, had taken their 
place on the stage, the national anthem was sung after 
which C. George Dandrow, ’22, formally opened the 
inauguration exercises. The invocation was given by 
the Reverend William Brooks Rice, minister of the 
Unitarian Society of Wellesley Hills, of which Presi- 
dent Killian is a member. 

In delivering the address of welcome on behalf of 
the M.I.T. Corporation Dr. Compton reviewed briefly 
Institute events of the past two decades, and expressed 
confidence and good wishes for the new administra- 


. tion whose leader he trained in a difficult task. Of his 


own administration, Dr. Compton remarked with 
characteristic modesty: 


The intervening years have been full of emergencies 
and problems; first the great depression; then the slow 
recovery; then the great World War; then the period of 
reconversion to peace; and now the threshold of a new 
era. Through these vicissitudes the institution has weath- 
ered its difficulties and has exploited its new opportunities 
and has come through stronger than ever before. 

I am convinced that this successful record is due to 
several factors. One of these is the complete devotion of 
the administration and staff to their respective duties. 
Another is the unswerving decision to place service to the 
public ahead of personal or institutional gain. Above all, 
there has been clearly proven the essential value of the 
Institute’s purpose and performance. 
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I shall be forever grateful for having had the oppor- 
tunity to be associated with such fine colleagues in such 
challenging endeavor as has marked the years since 1930. 
The personal associations and the achievements have been 
rich rewards for all work and worry. 

These things I mention in part as a public tribute to the 
Corporation, Faculty, Alumni, and friends to whom I owe 
so much. Among them all, Dr. Killian has been closest in 
this team. Unfailing in good judgment, tireless and efficient 
in work, skillful in administration, completely loyal and 
unselfish, and above all, wholly devoted to the Institute 
and to its ideals of service to nation and to youth, he as- 
sumes office with a very great asset; the intimate acquaint- 
ance and the complete respect, confidence and affection of 
his colleagues. 


At the conclusion of his address, Dr. Compton then 
invested Dr. Killian with the symbol of his office by 
conveying to him the Institute’s charter of incorpora- 
tion, as portrayed on the front cover of this issue of 
The Review. 

For a brief moment, photographers’ flashbulbs in- 
termittently illuminated the scene as during a Fourth 
of July celebration. When all exposures were com- 
pleted, President Killian responded by delivering his 
inaugural address which The Review is happy to 
present beginning on page 429. 

For the Commonwealth of Massachusetts, Governor 
Paul A. Dever addressed the audience and spoke of 
the pride which the State has in its many institutions 
of higher learning. 

Representing the oldest university in the United 
States, President Conant of Harvard brought greet- 
ings from the American universities. “The usual 
phrases,” said President Conant, “are out of order. It 
would be superfluous to express high hopes for the 
new administration for success is already guaranteed. 
Only congratulations, heartiest congratulations, are 
the proper sentiments for this occasion. These I bring 
on behalf of Harvard University to the Massachusetts 
Institute of Technology on this happy day.” 

Sir Richard Livingstone, President of Corpus Christi 
College, Oxford University, spoke on behalf of the 
foreign universities. Said Sir Richard, “We are salut- 
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Chairman of the Inauguration Committee 


ing a foundation which has played a great part in the 
scientific progress and the technological achievement 
of America, and which is famous far beyond its own 
home. The mystic initials, M.I.T. need no explaining 
to anyone, anywhere, who is concerned with higher 
education.” The empire of knowledge, continued Sir 
Richard, knows no boundaries. “Its purpose is the 
mastery of nature’s secrets and the control of her 
forces for the good of humanity. It recognizes no dis- 
tinctions of country or race. It is a commonwealth, 
taking that word in its literal meaning; for in it the 
good of one is the good of all. And in the spirit that 
rules it, we divine the shape of things to come —a 
world in which conflict will be replaced by co-opera- 
tion.” 

As representative of the student body, John T. 
Toohy, President of the Senior Class, emphasized that 
the free government of their own affairs, which M.L.T. 
students enjoyed, aided in teaching young men to 
shoulder responsibilities as part of their four year 
training at Technology. 

For the Alumni, David A. Shepard, President of the 
Class of 1926, gave a warm tribute to the achievements 
and skills which were shown by Dr. Killian in his un- 
dergraduate days. In some respects Mr. Shepard was 
speaking for the comparatively small group of Alumni 
who were classmates of Dr. Killian’s in their under- 
graduate years. But he expressed the views of the 
Institute’s 40,000 Alumni in his concluding remarks: 
“But those chosen to give that guidance [of M.I.T.] 
know their job — big as it is — and the alumni wish the 
new president the best of things for Technology and 
look forward to working with him to bring them 
about.” 


Finally, George R. Harrison, Dean of Science, 
brought the inauguration ceremonies to a close with 
his greetings from the Technology Faculty in which 
he described Dr. Killian in the following words: “We 
know him for a studious thinker, a delightful com- 
panion, a judicious administrator, and a kindly gentle- 
man. We rally behind him and pledge ourselves anew 
to the ideals he holds aloft.” 

Upon the conclusion of the inaugural ceremonies, 
Drs. Compton and Killian led the procession from the 
Rockwell Cage, and returned to the Great Court 
where about 1,400 people had assembled. In person 
these administrative leaders addressed the overflow 
audience. The event must have reminded Dr. Comp- 
ton of his own inauguration in the Great Court in the 
spring of 1930 when he was newly transplanted in 
Cambridge from Princeton and The Review's manag- 
ing editor was J. Rhyne Killian, Jr. It must have 
brought to mind the magnificent role which the In- 
stitute and its individual staff and Faculty members 
played in conducting research and instruction on an 
unprecedented scale only a few short years ago when 
this country, as now, opposed any form of aggression 
and dictatorship. It must have reminded the new 
president of the great effort yet to be expended to en- 
able the Institute to carry on the vastly expanded 
activities which the nation, as a whole, has come to 
expect of M.I.T. on the basis of past performance. And 
both men were able to look forward to a continuation 
of the friendly co-operation which had marked their 
collaboration for many years. 

A short time later, as most of those who had taken 
part in the convocation and inauguration ceremonies 
prepared to leave Cambridge, President and Mrs. 
Killian held a reception and luncheon for academic 
delegates in Walker Memorial, and the three day 
event came to its formal end. 

During the three-day celebration, the Institute had 
examined the progress which had been made during 
the past half century — progress, incidentally, to 
which M.I.T. itself had made substantial contribu- 
tions. It had entertained and heard words of wisdom 
from distinguished scholars from all corners of the 
globe. In true democratic spirit, it had selected a new 
administrative head and had, thereby, enabled its 
former president to serve his country and the Institute 
more effectively, as chairman of the Research and 
Development Board of the National Military Estab- 
lishment and chairman of the M.I.T. Corporation, re- 
spectively. 

For nearly all of the participants, the celebration 
had come to an end. But for a former editor of The 
Technology Review the conclusion of formal cere- 
monies signified only the beginning of a new era —a 
new lifelong task of devotion to the improvement of 
men’s minds, bodies, and spirits. For him, then, there 
must have been more than ordinary significance in 
the informal gathering in one of Boston’s hotels later 
in the afternoon when members of the Class of 1926 
gathered for a few brief moments of frolic, to remi- 
nisce and recall that they “knew him when,” and to 
strengthen the new president in personal manifesta- 
tions of the solid support which is accorded him by all 
Alumni of the Massachusetts Institute of Technology. 
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Obligations and Ideals 
OF AN INSTITUTE OF TECHNOLOGY 


*‘Our preoccupation in America with the common man should 
not let us forget that our advancement depends upon the 
uncommon man. This is particularly true in education.” 


By JAMES R. KILLIAN, JR. 


NE of my pleasantest recreations, which I share 

with my tamily, is mountain hiking, the climb- 

ing of the gentler mountains that are to be 
found in New Engiand. Today, as I stand at the base 
camp of the Institute’s presidency, a shining mountain 
but rugged, I well understand George Meredith’s ob- 
servation that in mountain climbing every step is a 
debate between what you are and what you might 
become. This bracing challenge of the mountain 
climber heightens my appreciation for the gracious 
welcome and the good wishes of this great assembly. 

I recall also the Biblical injunction, “Let not him 
that girdeth on his harness boast himself as he that 
putteth it off.” I am sure, however, that you will for- 
give me a special privilege today if I boast about 
M.L.T. I am proud to express my faith in its mission 
and in its future. I am proud of my colleagues on the 
Corporation and on the Faculty. My pride in each of 
these is but a measure of my respect and affection for 
its students, those who are here in the fullness of 
youth and those who once were here and now are 
Alumni, 40,000 strong. All these, working together, 
have been the weavers of many brilliant strands of 
high spirit, high achievement, and high ideals which 
make up the rich fabric of this institution. 

To return to my mountain metaphor, no one re- 
mains at Technology very long without sensing alti- 
tude, the invigorating winds which blow from all 
quarters, the energizing sunshine of discussion and 
discovery, the long view. 

In the administration of this institution I am also 
proud to be the partner of my predecessor and con- 
tinuing chief, Dr. Karl T. Compton. He has brought to 
this institution a heightened concept of public serv- 
ice, a rare unity of purpose and spirit, and a prestige 
never before equaled. It might be said that Richard 
Maclaurin brought the Institute its Augustan age. If 
so, then Karl Compton has made his presidency its 
Olympian age. 

And here may I inject a personal note. If I have any 
special qualifications for the Institute's presidency, 
these are largely attributable to two men — Vannevar 
Bush, 16, and Karl Compton. Dr. Bush, when he was 
vice-president and dean of engineering, first provided 
an inexperienced youth new occasions for new duties, 
and Karl Compton, always the ideal teacher, by ex- 
ample and by selflessness provided an unequaled op- 
portunity for me to practice and acquire some of the 
methods and ideals which have made him a great 
educational administrator. 
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During the convocation of the past two days, we 
have been reviewing the sweep of world problems 
through a wide-angle lens. Today, with the sirens 
muted, I would like to narrow the field and focus on 
the obligations and the ideals of an institute of tech- 
nology at this mid-century point. What can an insti- 
tute of technology do in the second half of the century 
to advance human welfare, security, and peace? How 
may it best administer to the human spirit? 

For this purpose, I need first of all to define an in- 
stitute of technology, and this I can best do by de- 
scribing the concepts which brought the Institute into 
being. M.L.T. opened its doors at the close of the Civil 
War, at a time when American business and tech- 
nology were being released for a triumphant sweep 
across the Continent. America needed specialists who 
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could apply scientific principles to industrial processes 
and who could provide the complex managerial skill 
to control machine processes. The colleges of that 
day were not —— to, or else did not, train these 
specialists, and so a new power appeared in the edu- 
cational world, the institutes of technology and then 
the land-grant colleges sired by the Morrill Act. M.L.T. 
was one of these institutions. Its scheme of education 
had been drawn just before the last mid-century by 
William Barton Rogers, professor of natural philoso- 
phy at the University of Virginia. Rogers’ plan ad- 
vanced four fundamental principles. 

First he emphasized the importance of being use- 
ful. He had no sympathy with the then prevailing 
point of view that the practical professions lacked 
dignity. He stressed that vocational studies provide 
students the inner satisfaction of being able to do 
something useful and to do it well. He was one of the 
earliest advocates of what President Conant has de- 
scribed as the philosophy of the modern American 
university, “a philosophy hostile to the supremacy of 
a few traditional vocations, a philosophy moving 
toward the social equality of all useful labor.” 

Next Rogers stressed the educational gain to be 
derived from building a college program around a 
professional objective. He recognized that the dis- 
cipline, the thoroughness, and the motivation inher- 
ent in the engineering program have great educa- 
tional value. 

Rogers’ next principle, that of learning by doing, he 
expressed through the laboratory method of instruc- 
tion. This idea was not original with him, but in the 
new institute he gave it its first extensive, systematic 
application. In his educational thinking, Rogers al- 
ways stressed method; he had faith in the scientific 
method, in the spirit of science, and its search for 
truth. This led him to foresee the far-reaching effects 


Following the inauguration ceremonies, President and Mrs. 
Killian greet guests at an informal reception which was held 
in Walker Memorial. 
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on higher education of the spirit and methods of sci- 
entific research, the concept which holds that learning 
thrives best in an atmosphere not of imitativeness but 
of creativeness. 

And finally Rogers was single-minded in his belief 
that learning principles is more important than learn- 
ing facts. “We believe,” he said, “that the most truly 
practical education, even in an industrial point of 
view, is one founded on a thorough knowledge of sci- 
entific laws and principles, and which unites with 
habits of close observation and exact reasoning a large 
general cultivation.” 

These concepts of Rogers’, later enriched by Fran- 
cis Amasa Walker, led to the growth of a special type 
of educational institution which can be defined as a 
university polarized around science, engineering, and 
the arts. We might call it a university limited in its 
objectives but unlimited in the breadth and thorough- 
ness with which it pursues these objectives. 

These concepts explain why an institute of tech- 
nology, as I define it, includes an undergraduate school 
and a graduate school as coequal parts of a homo- 
geneous faculty. Out of Rogers’ plan has evolved a 
school of engineering and applied science working 
in close association with a school of pure science, each 
complementary and both enriched by the social and 
aesthetic values of architecture and the humanities. 
I have reviewed these evolving principles of our 
founder so that I might today reaffirm them. I believe 
in them and I propose in the years ahead that we hold 
fast to them. 

And now what of the future? The development of 
an institution is like the printing of a colored print. 
The first printing lays down the design, as did Rogers 
for M.I.T. Successive printings create new values, in- 
crease the depth, fill in the colors. How may we con- 
tinue to enrich the design of our institutes of tech- 
nology so that they may reflect the changing values 
and needs of our free society? 

We are faced, I suggest, with three imperatives. 
First, we must continue the creative contributions 
which engineering and science can make to modern 
life. Second, we must educate for professional and 
social responsibility. Third, we must maintain the 
freedom and independence of our institutions. Let me 
take these in order. 


Maintaining the Endless Frontier 


In his classic report on a national program for sci- 
ence, Dr. Bush described science as the endless fron- 
tier. The primary obligation of our institutes of tech- 
nology will continue to be the education of men and 
the conduct of research to keep this frontier endless. 

As Dr. Compton so convincingly stated, new wealth, 
in the form of new processes, new products, and even 
new industries, is created in the laboratory. We must 
stress again, however, how important this function is 
to our prosperity. In our dynamic economy we must 
constantly create more jobs for more people. We must 
steadily increase our output per man-hour if we are 
to have better and cheaper consumer goods along with 
higher wages. 

We must also recognize that science is a national re- 
source out of which can, and must, come replacements 
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and substitutes for depleted natural resources. In 
fact, one of the major responsibilities of science and 
technology in the years ahead will be the conservation 
of natural resources and the replacement of scarce 
materials by equally good or better substitutes. 

Basic science, applied science, and technology are 
vital factors in meeting all of these needs of a prosper- 
ous economy. They are likewise essential to the main- 
tenance of health. The disease-destroying powers of 
penicillin were discovered in a university laboratory, 
and industry mobilized its engineering and techno- 
logical skills to make it rapidly available to all our 
people. Nuclear science has already been put to work 
in dramatic and effective ways to detect and cure dis- 
ease. Through such typical procedures, the basic sci- 
entists and their colleagues, the doctors and engineers, 
are giving our people a more buoyant health, greater 
life expectancy, better defenses against disease. In the 
schools where such men are trained we must be re- 
lentless in increasing their capacity to achieve these 
goals. 

Maintenance of the endless frontier is likewise es- 
sential to national security. A healthy people, a pros- 
perous economy, and adequate natural resources are 
our chief defensive lines. One of America’s greatest 
sources of strength is its unequaled industrial capac- 
ity. Our schools of science and engineering, educating 
men for the refinement and management of this pro- 
ductive machine, have a major responsibility in help- 
ing to make sure that America can always be, if need 
be, the arsenal of democracy. 

We must also be prepared with the men who can 
outwit any enemy in the design of weapons and coun- 
termeasures. In speaking of the British scientists in 
the Battle of Britain, Mr. Churchill observes that “un- 
less British science had proved superior to German 
. . . we might well have been defeated, and, being 
defeated, destroyed.” He might later have said the 
same of American science and our own war effort. We 
must continue to educate the imaginative and auda- 
cious minds that created the Office of Scientific Re- 
search and Development and mustered the demo- 
cratic ranks of American scientists into invincible bat- 
talions, such as our own Radiation Laboratory here in 
Cambridge. We must be able again to beat an enemy 
to the draw, as we did in developing the atomic bomb. 

Our schools of science and engineering, if they are 
strong, are a powerful fleet in being, a striking force 
that can be thrown into action instantly if needed. We 
must be sure to have in these institutions this kind of 
reserve strength — and we must strive unremittingly 
to prevent its ever having to be used for war. 

The maintenance of the endless frontier also pro- 
vides the promise that our research and our technol- 
ogy will contribute to human welfare far beyond the 
boundaries of our own country. Great reaches of the 
world are still undeveloped. A majority of the people 
of the world live in a state of poverty and even of 
chronic starvation, judged by modern nutritional 
standards. Science can accept Mr. Churchill’s chal- 
lenge to prevent starvation. The resources of science 
and technology, combined with imaginative free enter- 
prise in partnership with government, can raise the 
world’s standard of living. Our institutes of technology 
have a major part to play in educating the men who 
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Arthur Griffin 

At the informal party which the Class of 1926 held in honor 

of President Killian’s inauguration, David A. Shepard, Class 

President (extreme left), Robert T. Dawes, Cedric Valentine, 

and Cecil C. Ogren take obvious pleasure in presenting a 
gift to Dr. Killian. 


can harness the energy and who have the vision to put 
it to work for the peoples of the world. This is another 
way by which science and technology can remove the 
economic barriers to world government. 

I review these fundamental contributions of science 
to national and international welfare to emphasize 
that we need more and not less science and technol- 
ogy. All the silly talk about a science holiday is as 
dangerous as the talk some years ago about economic 
maturity. Science and technology, under enlightened 
direction, are essential to health, prosperity, and se- 
curity. In addition they both give you and me more 
freedom to be socially responsible citizens, to be good 
neighbors, to pursue the good life, to seek ways of 
making it unnecessary ever again to divert science 
away from it normal peaceful objectives. 

I would also emphasize the need in America for 
superlative achievement in basic science, as distinct 
from applied science. Before World War II a majority 
of the fundamental advances in science came from 
Europe, while we were content largely to apply and 
develop these fundamental concepts. America itself 
must develop the men who can make fundamental, 
creative contributions, and we must find the educa- 
tional means for doing so. A special responsibility lies 
upon our institutes of technology not to neglect basic 
science. Not only do they need it as an essential part- 
ner of engineering; they need to cultivate science for 
its own special values, its disinterested search for 
truth, its creativeness, its readiness to acknowledge 
error and to accept new ideas. Our flourishing gradu- 
ate schools are our surest means of furthering this ob- 
jective. At M.I.T. one ventures the hope that we might 
make a further contribution by a more formal recog- 
nition and support of postdoctoral study. 

This whole range of responsibilities for the public 
welfare which rests upon the team of engineering and 
science must guide us in all of our activities at M.I.T. 








President Killian’s Statement on 


Recent reports in the public press call for a statement of 
the Institute's attitude toward Communism and toward free- 
dom of inquiry. 

The Institute is unequivocally opposed to Communism; it 
is also sternly opposed to the Communistic method of dictat- 
ing to scholars the opinions they must have and the doctrines 
they must teach. M.I.T. seeks first a Faculty and staff of 
thoroughly competent scholars and teachers of high integrity. 
Assuming this competence and integrity, it believes that its 
Faculty, as long as its members abide by the law and main- 
tain the dignity of their profession, must be free to inquire, 
to challenge, and to doubt in their search for what is true and 
good. They must be free to examine controversial matters, to 
reach conclusions of their own, to criticize and be criticized. 
Only through such unqualified freedom of thought and inves- 
tigation can an educational institution, especially one deal- 
ing with science, perform its function of seeking truth. 

Should a td a of our staff be indicted for advocating 
the violent overthrow of the American Government or other 
criminal acts, or if the evidence of such acts were incontro- 
vertible, immediate action will be taken which would pro- 
tect the Institute, and at the same time, preserve his rights. 
If this staff member should be posse this charge, he 
would be discharged. 

The Institute also wishes to make it clear that it believes 
that the teacher, as a teacher, must be free of doctrinaire con- 
trol originating outside of his own mind. He must be free to 
be critical and objective in his own way, and above all he 
must work in the clear daylight without hidden allegiances 
or obligations which require him to distort his research or 
teaching in accord with dictates from without. If a teacher 





Academic Freedom and Communism 


were found to be subject to improper outside control in his 
teaching, the Institute would regard him as incompetent. 

The Institute believes that one of the greatest dangers of 
the present cold war and of the present fear of Communism 
is the danger that they will cause America to relinquish or 
distort or weaken basic civil rights. This is a greater danger 
than the occasional impact or influence of a Communist. 

No American college or university has a more impressive 
record than M.1.T. of devotion to our national welfare or of 
wholehearted support of the ideals of American democracy. 
It has been the training ground for thousands of Alumni who 
serve and strengthen our system of free enterprise and who 
vigorously uphold the principles of our free society. Its Fac- 
ulty serves the community, the state, and the nation in a spirit 
of complete dedication to the public service. I need only cite 
the Institute’s war record and the major contributions it 
made through research and training to the national cause. 

I believe it is equally true that it would be hard to find an 
educational institution in which the students are so unani- 
mously devoted to American ideals. They are too critical and 
independent to be easy marks for any special pleaders. The 
overwhelming majority of our students are so thoroughly 
imbued with their democratic heritage and with their re- 
sponsibilities and privileges as American citizens that there 
is no danger of their being corrupted. 

The Institute proposes to deal with all charges of Com- 
munism or other ideologies in the light of these considera- 


tions and convictions. ‘ 











We also believe that this team is made stronger by a 
third member, social science, including management, 
which has taken its place as a professional field in its 
own right at M.I.T. The combination of the engineer, 
the economist, the regional planner, the architect, and 
the sociologist provides a task force of exceptional 
power for the beneficent management of social forces. 
This combination of professions acting through in- 
dustry and government can insure that science and 
technology work with maximum efficiency for social 
ends. We propose to maintain here an institute of 
technology creatively active in social technology. 


Education for Social Responsibility 


Second on my list of obligations to be met by an 
institute of technology is the obligation to achieve a 
better synthesis between professional education and 
general education. 

In the second half of the Twentieth Century the 
need for the “large general cultivation” of which 
Rogers spoke will have a commanding urgency. No 
college, in a world of turmoil, can shirk the respon- 
sibility of preparing a man to be a citizen as well as 
to make a living. As we stand at the mid-century 
point, the responsibilities of the professional men, 
especially the scientists and the engineers, have a new 
and awesome measure. 

The late Mr. Justice Holmes once pointed up this 
problem of the specialist when he argued that lawyers 
should be civilized. “Perhaps in America . . . we 
need specialists,” he remarked, “even more than we 
do civilized men. Civilized men who are nothing else 
are a little apt to think that they cannot breathe the 
American atmosphere. But if a man is a specialist, it 


is most desirable that he should also be civilized; that 
he should have laid in the outline of the other sciences 
as well as the light and shade of his own; that he 
should be reasonable and see things in their propor- 
tion. Nay, more, that he should be passionate as well 
as reasonable — that he should be able not only to 
explain but to feel; that the ardor of intellectual pur- 
suit should be relieved by the charms of art, should 
be succeeded by the joy of life become an end in 
itself.” 

To this prescription of Holmes’s for the professional 
man, we need to add another basic ingredient — that 
of a broader understanding of social forces — the new 
social mind called for by Henry Adams. The special- 
ist must shun the view that lopsidedness is laudable; 
he must be politically and morally responsible; he 
must test his actions by their human impact. I speak 
not only of the scientists and engineers but also of the 
lawyers, physicians, and businessmen, specialists all. 

The institutes of technology thus are not unique in 
having to meet these needs of the specialist-in-train- 
ing. In the past two decades, the universities and lib- 
eral arts colleges have all been struggling with the 
need to provide a common core of studies which will 
contribute toward a man’s effectiveness as an indi- 
vidual and as a citizen, regardless of his occupation. 
The old concept of the liberal arts as an ornament, or 
as the hallmark of a gentlemanly class, has given way 
to programs in the humanities and social sciences 
helpful in developing a sense of values pertinent to 
the society in which we live. 

In rounding out their programs, the liberal arts col- 
leges have recognized the educational value of the 

(Continued on page 434) 
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Te iw Creag on Pr PS 


A program in which Revere is taking especial interest 
and pride is that for Revere Home Flashing. The in- 
terest is based on sales considerations; we feel that 
this new product will broaden the market for sheet 
copper. The pride stems from the fact that through 
this promotion we are bringing the great advantages 
of copper flashing to homes whose prices heretofore 
were not thought to provide for it. This we regard as 
a valuable public service. Already we have sufficient 
evidence of sales response and public appreciation 
to show that the basic idea is 


inches. Included in each package is a large booklet 
showing by pictures and simple text how to flash a 
building correctly, instructions that any builder or 
carpenter or sheet metal worker can follow. In addi- 
tion, the package contains hardware bronze nails, so 
there will be no danger of corroding galvanized nails 
being used. Two of these packages should be enough 
to give lasting protection to the average small home, 
at a price that is within reach. Actually we have a 
great bargain here, when the cost is compared with 

the tremendous damage that a 





sound, and worth pursuing. 
For many years the more ex- 
pensive homes have included 
copper flashing more or less as a 
matter of course. Around chim- 
neys, in valleys, over and around 
windows and doors, wherever 
there is an opening in the roof or 
wall, and where one plane meets 
another, sheet copper is applied 








single leak can cause to plaster, 
wall paper, even beams and 
floors and furniture. 

An educational sales, adver- 
tising and publicity plan was set 
up, and is still being pursued. 
Thousands of homes have been 
flashed according to this system, 
homes that otherwise would 
have been without the protec- 
tion of non-rusting copper at the 








as a permanent seal against 
melting snow, wind-driven rain. 

It was partly cost and partly lack of information 
that was keeping non-rusting copper out of the less 
expensive houses. As an attack upon the cost prob- 
lem, Revere conducted a long series of careful tests 
on various gauges of copper, to see if a somewhat 
lighter and hence less expensive sheet would do. These 
tests showed that when properly applied in lengths 
not greater than four feet, the lighter gauge in a spe- 
cial temper was perfectly satisfactory. 

Encouraged by this knowledge, Revere developed 
a standard package, containing 10 sheets, 18 by 48 


vital joints. It would be difficult 
for Revere to decide which provides the greater satis- 
faction: sales, or the knowledge that fine copper flash- 
ing has been brought to home owners, and for that 
matter, to builders, who never before considered it 
within reach. 
This is an excellent example of the way in which 
a search for expanded markets results in increased 
service to the people. It is thoroughly in the American 
tradition, for thousands of companies, large and 
small, have made equal and even greater contribu- 
tions to our way of life. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
* * * 


Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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Fabuwn Bachrach 
The tenth president of M.1.T. and his family in their Welles- 
ley Hills home. With President and Mrs. Killian are their 
children, Rhyne Meredith, and Carolyn Makepeace Killian. 


discipline, rigor, and motivation inherent in the en- 
gineering curriculum, and they have sought to find 
equivalents. In turn the engineering colleges, while 
prizing and preserving these advantages, have been 
adopting into their curriculum more of the common 
core studies recognized in the liberal arts colleges. 
In this manner the two programs have benefited from 
one another. 

In 1944 a committee of the American Society for 
Engineering Education published a notable report 
on “Engineering Education after the War.” This re- 
port advocated that engineering schools devote at 
least 20 per cent of their undergraduate curricula to 
subjects in the humanities and the social sciences, and 
that these subjects be presented with as much vigor 
and integration as the professional subjects. 

We must go further than this recommendation if 
we are to educate engineers of breadth and judgment 
— professional men who have the background, under- 
standing, and public spirit to be leaders in their pro- 
fessions, their neighborhoods, and the nation. To be 
sure of educating such men, we must have the strong- 
est possible program in general education, but we 
must not expect general education alone to do the job. 
The teaching of our professional subjects must com- 
prehend the broader view. 

At I was returning with Mr. Churchill from his 
speech, he leaned over and said, “As you advance sci- 
ence at M.I.T., don’t neglect the humanities.” I told 
him, as I tell you today, we have not and we shall not. 

Along with more general education in the engineer- 
ing curriculum, we should have less and less special- 
ization in undergraduate engineering subjects, while 
at the same time preserving the motivation that comes 





from having specific courses of study, such as chemical 
engineering or civil engineering. What the engineer- 
ing schools are trying to do is to push into the graduate 
years some of the more specialized work and to in- 
clude in the undergraduate subjects a less empirical 
but more basic content of engineering science. Under- 
graduate engineering programs must provide a gen- 
eral education with the emphasis on science and en- 
gineering, rather than a specialized training with a 
gesture toward general education. 

There is also an interesting trend in our graduate 
study of engineering to turn out graduate engineers 
who are more broadly trained. In the past it has been 
customary for our engineering schools to feel that any- 
thing beyond the usual one-year program leading to 
the master’s degree involved research training leading 
to a doctorate. There is now a growing feeling that 
a new type of program is necessary to train those men 
who are not to become research specialists but who 
can become chief engineers or administrators, men 
whose graduate training has been designed broadly 
to develop engineering judgment and leadership. In 
recognition of the need for this kind of program, 
M.I.T. has just approved a new two-year graduate 
program in engineering leading to a degree inter- 
mediate between the master of science and the doctor’s. 

Education is to be found not only in the classroom 
and the laboratory but in the experience of living with 
one’s fellows in an environment stimulating to intel- 
lectual activity and conducive to the development of 
community responsibility. We want to carry further 
the development of an environment at M.I.T. which 
performs in the broadest sense an educational func- 
tion itself, not in a passive way but in a dynamic way. 
The whole complex of living facilities. activities. and 
atmosphere must be skillfully arranged to provide the 
kind of environment that contributes to the develop- 
ment of leadership, breadth, and standards of taste 
and judgment among our students — to give them the 
fullest possible opportunity to acquire, in a phrase of 
Sir Richard Livingstone’s, a sense of the first-rate. 

As we seek to broaden the education of the special- 
ist, we must be careful to avoid overscheduling or 
overcramming him. Institutes of technology have al- 
ways been proud of their reputation for requiring 
hard work of their students. I hope that thev hold fast 
to that reputation. But students need not only to meet 
rigorous requirements; they also need opportunities 
to reflect, to develop the intellectual maturity that 
comes only from self-education under adequate stim- 
ulus. The students who are studying to be profes- 
sional men need time to become resourceful, to de- 
velop judgment, to acquire a broad margin to their 
life. They need time to avoid what Veblen called 

“trained incapacity.” 

We must also be sure that the exceptional student 
has exceptional opportunities to proceed at his own 
pace and in his own way. Herbert Hoover has wisely 
observed that our preoccupation in America with the 
common man should not let us forget that our ad- 
vancement depends upon the uncommon man. This 
is particularly true in education. We must find better 
ways of encouraging the exceptional student and the 
genius. We must provide a clear field for the fleet 

(Continued on page 436) 
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Your ear 


is our customer 


One of the big jobs of Bell Labora- 
tories is to make it possible for you 
to hear clearly and without strain 
when you use the telephone. 


So Bell Laboratories scientists 
study what happens inside as well 
as outside your ear when you hear. 
For sound changes the minute it 


WHAT DOES SHE HEAR UP THERE IN THE AIR? ... The young lady 
is suspended on a steel netting in a soundproofed room at Bell 
Telephone Laboratories. From the loudspeakers in front of her come 
sounds differing in frequency and intensity. She seeks to tell one 
from another, recording her judgment by pressing a switch. Mean- 
while, as a check on what happens within her ear, electrical measure- 
ments of the same sounds are made by picking them up through 
a small tube just inside the ear canal. Tests like this on many 


people help build easier listening into your telephone system. 


enters the ear, and measurements 


. , 

made even an inch away won't do. BELt, TELEPRONE LABORATORIES 

—A great research organization, 

By learning what happens when working to bring you the best pos- 

q he Bell Lal ¢ . ak sible telephone service at the lowest 
you hear, Be aboratories make penaie ocst. 

familiar voices easy to identify by 
telephone, This is just one part of Bell Telephone System 
x a 


their continuing effort to make serv- =, 
ice better and to keep it low in cost. 








OBLIGATIONS AND IDEALS 
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runner, for minds “forever voyaging through strange 
seas of thought, alone.” As Newton's statue was to 
Wordsworth in the ancient Cambridge, I hope that 
M.I.T. may stand as a “marble index” of these minds. 

I have spoken of the opportunity to think in terms 
of world needs in an institute of technology. This op- 
portunity arises naturally out of the internationalism 
of science and out of the scientific tradition of uncon- 
ditional co-operation among scholars. International 
amity has long been the hallmark of science, and I 
suggest this example can be a powerful agent in pro- 
moting peace among nations. 

This internationalism has been taken up with enthu- 
siasm by students. The summer program for foreign 
students which M.I.T. students initiated and man- 
aged so successfully last summer and which is now 
spreading across the country is a fine example. You 
often hear that American students take no interest in 
shaping and influencing great affairs. The current stu- 
dent experiments in promoting international good 
will stand as a shining refutation. 

Here at M.I.T. we have students from 53 foreign 
countries. Ambitious youth from the world over are 
turning to American institutions to learn useful pro- 
fessions in an atmosphere benign to learning and to 
the spirit of world citizenship. We have in this spirit 
of our educational institutions an exportable com- 
modity that can contribute importantly to world pros- 





M-R-C BALL BEARINGS 


perity and to world amity. As we minister to these 
students from all parts of the globe, we have a respon- 
sibility to offer them an education that is free of petty 
parochialism and that leads both to profgssional com- 
petence and to moral responsibility. Alles 


Preserving the Freedom of Private Institutions 


Third, our privately endowed institutes of tech- 
nology, along with all endowed universities, have an 
obligation to be free, both in financial support and in 
teaching. 

The American people are faced with critical deci- 
sions regarding the support of their colleges and uni- 
versities. The endowed institutions are being squeezed 
by the effects of inflation on the one hand and the 
decline in investment income on the other. More dis- 
astrous than either of these could be a decline in dona- 
tions. The symptoms of the malady are crystal clear. 
The tuitions of private colleges are being forced up 
and up. In an effort to increase investment income, the 
investment committees of a few are resorting to ex- 
pedients which may endanger the tax-exemption con- 
cept. 

The state institutions also have an acute problem. 
They must provide for a steadily increasing college 
population. The President’s Commission on Higher 
Education advocates an enlargement of post-high- 
school study from its present enrollment of 2,400,000 
to 4,600,000 by 1960. Whether or not we have so large 
an increase in the next decade, we must plan on pro- 

(Continued on page 438) 
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BARDONS & OLIVER Turret Lathes 
and Cutting-Off Machines 


“Cdslandla 


FOR MAXIMUM PRODUCTION! 
* 


No. 2 GEARED ELECTRIC 
TURRET LATHE with 
Electric Remote Control. 


The five sizes of RAM TYPE TURRET LATHES cover bar 
work from five-eighths inch diameter to forgings and 
castings up to fifteen inches. Many time and labor 
saving features make each an outstanding producer 
in its range of work. 


THE NO. 21 AND NO. 22 SADDLE TYPE TURRET 
LATHES are exceedingly powerful and rigid for fast 
production on larger and heavier bar and chucking 
work. The hydraulic speed preselector, the power 
traverse to both the cross slide carriage and the 
saddle, the hydraulic collet chuck and bar feed in 
combination with many other eminent features make 
these machines leaders for fast production. 


THE SIX SIZES OF CUT-OFF MACHINES range from 
2” to 142” and are built as automatic, semi-auto- 
matic and hand operated. Each size in this compre- 
hensive line is outstanding for maximum produc- 
tive capacity and remarkable ease of operation. 


If your production problem involves turret lathes 
or cut-off machines, send us blue prints of your 
work and our engineers will submit a proposal. 


BARDONS & OLIVER. Enc. 


1133 WEST 9TH STREET CLEVELAND 13, OHIO 


No. 35 HYDRALECTRIC 
CUT-OFF MACHINE. 








No. 22 SADDLE TYPE 
TURRET LATHE. 


BUILDERS OF A COMPLETE LINE OF RAM AND SADDLE TYPE TURRET LATHES, also HYDRALECTRIC, HYDRAULIC AND HAND OPERATED CUT-OFF MACHINES 
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For PURER WATER 
at LOWER COST 


specify 
Barnstead Equipment 


Demineralized Water 


If you need high test, min- 
eral-free water, Barnstead 
Demineralizers presem sev- 
eral advantages. Greater 
economy, higher purity, sim- 
pler trouble-free operation, 
and durable construction. 
They are “package units” 
and require only connec- 
tions to water, wiaste and an 
ordinary electric _ outlet. 
Send for catalog. 





Distilled Water 


Barnstead Industrial Water 
Stills are the proven standard of 
the industrial world. They pro- 
duce water of unmatched purity 
and unvarying consistency. Let 
Barnstead engineers give their 
impartial recommendation as to 
whether you need distilled water 
or de-ionized water. Only Barn- 
stead offers the best equipment 
for both. Send for Catalog “F.” 








Other Barnstead Equipment 


PURITY METER WATER BATH 





This portable water bath contains all 
the latest improvemen's in design, 
plus several exclusive Barnstead fea- 
tures. Bottle feed makes it an ex- 
tremely useful piece of equipmen’. 
Has built-in clamp reds and test tube 
holder. Send for Bulletin 108. 


Tests the amount of mineral solids 
present in either distilled or demin- 
eralized water. Easy and ranid to use. 
Take readings in 30 seconds. No tech- 
nical skill needed. Results given di- 
rectly in pacts per million. Send for 
Bulletin 115. 


BANTAM DE- 
LABORATORY MINERALIZERS 


STILLS 















A non-regenerative 
type deionizer that 
produces mineral- 
free water of the 
highest resistance. 
Simple to install— 
easy to use. No 
storage necessary ; 
just turn water on 
when needed. De- 
signed especially 
for laboratory 
use. Send for 
Bulletin 111. 


Famous since 1878 
for producing high- 
est quality distil- 
late of unvarying 
quality. Automatic, 
trouble-free opera- 
tien. Wide range 
of sizes and heat- 
ing operation for 
all laboratory re- 
quirements. Send 
for Catalog “*F.” 
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OBLIGATIONS AND IDEALS 
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viding increased opportunities for post-high-school 
studies; and publicly supported institutions, as the 
President’s Commission concluded, must take most of 
the increase. Can they do this without Federal aid? 
The President's Commission did not think so. It ad- 
vocated direct Federal subsidy to publicly supported 
institutions. On the assumption that the Federal Gov- 
ernment could not subsidize private institutions with- 
out exercising control, the Commission would have 
all the direct Federal subsidy go to the public institu- 
tions. In the light of this conclusion, one is prompted 
to ask: Why also does not Federal subsidy of state in- 
stitutions carry the threat of Federal control of these 
institutions? 

In this situation lie the critical issues which must 
be met in the years ahead, and the wisdom with which 
we meet them may well determine the future effec- 
tiveness of our universities. May we in the colleges 
govern our approach to these issues by the best in- 
terests of our society and not by selfishly institutional 
considerations. 


Strength in Diversity 


I do believe that our private institutions have an 
obligation to keep themselves strong and independ- 
ent, not for selfish reasons but for reasons of high edu- 
cational policy. It has been said many times, but 
should be said again, that our public institutions bene- 
fit from the freedom, flexibility, and independence of 
the private institutions. The strength of our university 
system lies in its diversity and its lack of cen ‘raliza- 
tion. The destruction of the private institutions would 
help to destroy this diversity. 

Our institutes of technology, because of their close 
relationship both to government and to indus'ry, have 
a special obligation to maintain their independence. 
As a believer in free enterprise, I believe that free en- 
terprise must help to maintain independent institu- 
tions. An institute of technology, serving and s‘rength- 
ening a prosperous economy, deserves enough support 
from free enterprise to insure its own independence — 
an independence that rests upon support so diversified 
that no encroachment upon the institution’s autonomy 
is possible. 

If they are to remain strong, the privately endowed 
institutions must of necessity avoid trying to cover 
the waterfront in their programs. Thev must concen- 
trate their resources so that what they do is done well. 
This calls for more co-operation among institutions, 
and a willingness to allocate more and duplicate less 
in the fields they cover. Already some of our alert 
liberal arts colleges are beginning to exchange staff 
and to pool teaching resources. 


Quality for Private Institutions 


The future of the private institution also demands 
restraint in numbers of students admitted. They 
should not try to compete with the publicly supported 
institutions in enrollments. They must have the cour- 


(Concluded on page 440) 
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The years have seen great changes in the tech- 
niques of hydrodynamics, but the most modern 
of power dams still works on the same basic 
principle as the mill wheel of many years ago. 

During the past century’s transition period of 
industrial development to its technological level 
of today, Boston Manufacturers Mutual Fire 
Insurance Company and Mutual Boiler Insurance 
Company of Boston have operated on the same 
fundamental principles in which they were con- 
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President 


Gusert M. Roppy 31 
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Through the Years 
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not 


Fundamentals 


change 


ceived, and which have been proven under the 
impartial and inexorable test of time. 

Their basic operating principle of fire and ac- 
cident prevention by research and plant inspection 
is as sound and as effective in this modern era 
of scientific progress as it was in the nineteenth 
century when both companies were originally 
founded by manufacturers who had banded 
together for mutual protection against their 
common enemy —accidental loss. 
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age to place quality above quantity, to recognize their 
special function as pace-setters. Even so, private edu- 
cational institutions will need imagination and deter- 
mination to compete. 

Another obligation to be independent lies on all of 
our institutions of higher learning. In a period of 
armed truce, the fundamental principle of academic 
freedom is subject to stresses which we have not met 
before. One of the gravest dangers of the present 
cold war is the danger that it will force America 
to relinquish or distort or weaken some of its basic 
civil rights. I hope that this does not happen either in 
our country or in our colleges. 

The university, more than any other institution, re- 
solves the dichotomy between the individual and the 
institutionalized aspects of modern life. It is an en- 
vironment where the dignity of man is more important 
than the pomp of organization. It is the sanctuary of 
the free mind, and the mind which is not free profanes 
it. We must hope that the cold war may not diminish 
the opportunity to be free, either on the part of the 
educational institution or on the part of the scholar 
himself. To curtail freedom in our institutes of tech- 
nology would be to run counter to the spirit of science, 
which thrives best in an atmosphere of freedom prac- 
ticed with responsibility — the responsibility of a com- 
pany of scholars governing themselves. 
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I have suggested, in summary, that an institute of 
technology must function as a university polarized 
around science, engineering, and social technology. 
It has an inherent obligation to be of service to indus- 
try, to government, and to society generally. Its base 
must be a strong undergraduate school, working in 
partnership with a graduate school. It has a continuing 
obligation to maintain the endless frontier of engineer- 
ing and science. To meet the present needs of society 
it has an obligation to educate men of high profes- 
sional competence who also have a cultural reach be- 
yond the techniques of their professions. And to these 
obligations I have added the special one of the pri- 
vately endowed institute to preserve its independence. 

I have faith that we can accomplish these objectives 
at M.I.T. Alfred North Whitehead once happily said 
that “education is discipline for the adventure of life; 
research is intellectual adventure; and the universities 
should be homes of adventure shared in common by 
young and old.” This is our goal. With an outstanding 
faculty of creative scholars and with a superbly able 
student body, there are no limits to the adventures we 
may share. 

It is my hope that in the years ahead we may also 
achieve the imaginative administration and the noble 
environment to give our faculty and students oppor- 
tunities to contribute their full potential to the pros- 
perity and peace of the world. In the faith that we can 
attain these ideals, we move confidently into the sec- 
ond half of the century. 
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SOCIAL IMPLICATIONS 


(Continued from page 425) 


The Underdeveloped Area 


ORMAN J. PapELFORD, Professor of International 

Relations at M.I.T., acted as moderator for the 
panel whose topic of discussion was “The Prob!em of 
the Underdeveloped Area.” About 4,000 persons as- 
sembled in the Rockwell Athletic Cage on Friday 
afternoon, April 1, to listen to prepared addresses and 
informal discussions by: Richard M. Bissell, Jr., Assist- 
ant Deputy Administrator, United States Economic 
Cooperation Administration; William Malcolm, Lord 
Hailey, lately chairman, British Colonial Research 
Committee; Sir Ramaswami Mudaliar, Prime Minister, 
Mysore, India; Nelson A. Rockefeller, President, In- 
ternational Basic Economy Corporation; Pierre Ryck- 
mans, member, Trusteeship Council, United Nations 
General Assembly; and James M. Barker, 07, Chair- 
man of the Board, Allstate Insurance Company. Lester 
W. Preston, Jr., assisted as an aide on this panel. Os- 
waldo Aranha, lately President of the United Nations, 
original'y scheduled as a member of this panel, was 
unable to attend. 

The presentation of views was started by the Baron 
of Shahpur in the Punjab and Newport Pagnell, Wil- 
liam Malcolm. Lord Hailey. He pointed out that a 
closer approach by the large underdeveloped popu- 
lations to the standards of Western social and eco- 


nomic life is essential to the well-being of the world 
at large. But we need not now fix the exact measure of 
that approach. The standards of life of any people 
depend on the natural resources of the country and 
on the capacity of its people to make the best use of 
them. Science and education may improve these fac- 
tors. But there must inevitably be a great distance be- 
tween the peoples who are in the vanguard and those 
in the rear, and this position may well endure so long 
that it can for practical purposes be regarded as per- 
manent. The problems and possibilities of develop- 
ment can best be studied in a field in which some of 
the obstacles, due to political or ideological causes, are 
less likely to occur, namely, the areas now under con- 
trol of the various colonial powers. 

Three conclusions were drawn from a comprehen- 
sive plan of development of colonial areas through re- 
search. The first is the undesirability of embarking on 
any large-scale economic planning without possessing 
the scientific and technological knowledge essential 
for this purpose. Great deficiencies in present know]- 
edge are already evident. The second is the need for 
recognizing the importance of the human factor in any 
scheme of development. Backwardness has physical, 
as well as intellectual, causes; medical, agricultural, 
and educational services are ail needed. The third 
is the necessity of arriving in advance at a decision as 
to which of the variety of possible methods should be 
pursued in the development of economic resources. 

(Continued on page 444) 
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SOCIAL IMPLICATIONS 
(Continued from page 442) 


The state will have to provide large public works, 
such as ports and irrigation; mining will continue 
with external capital and technical skill; but in agri- 
culture the stimulation of peasant production may be 
preferred to the plantation system as better calculated 
to provide incentive to individual effort and the sense 
of personal responsibility. The psychological and so- 
cial aspects of the development of backward areas 
have a place no less important than the economic. 

Dr. Ryckmans observed that there is no one cure for 
“underdevelopment” since each area has its own eco- 
nomic, physical, and ethnic problems. Hence he con- 
fined his remarks mainly to the Belgian Congo, a re- 
gion of sparse population and extremely primitive 
native culture but possessing immense mineral wealth. 
In spite of improvement of social and economic con- 
ditions, much more remains to be done. Native direct 
share in economic rewards remains small. Most earn- 
ings are being spent day by day on a few essential 
items of consumer goods. 

Foreign rule may, and often does, hinder economic 
progress. But when it does, it does so because the gov- 
ernment is being run for the benefit of alien interests. 
National rule may just as well, and still often does, 
prevent or even prohibit all economic improvement. 
Several independent countries are deliberately closed 
to modern science, to modern technology, and to all 
foreign economic notions. When a people has reached 
political maturity, independence is apt to promote its 
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economic progress, but sound policies may be de- 
feated by political insecurity. 

Sir Ramaswami Mudaliar, President of the United 
Nations Economic and Social Council, concerned 
himself mainly with the problems confronting non- 
selfgoverning countries. 

Sir Ramaswami saw as the crucial problem the de- 
velopment of the backward people of the backward 
areas. He opposed strongly Lord Hailey’s thesis that 
the backward areas will remain permanently in the 
rear. Without claiming any absolute equality among 
men, equality of opportunity is a necessity. Changes 
of relative position have occurred. Two centuries ago 
India was in the vanguard of industrial progress and 
her fine textiles were gladly imported by England, 
while today India is considered to be, industrially, a 
backward nation. 

Sir Ramaswami urged consideration of the spiritual 
aspects of this problem of underdevelopment rather 
than the material ones, otherwise there is very little 
chance of a solution. On this basis he made a vigorous 
statement of the deficiencies of foreign rule. The real 
benefits of foreign intervention have come from the 
unselfish work of missionaries in education and medi- 
cal care. Only under self-rule may man aspire to reach 
the highest positions. Unless able to do so the soul is 
destroyed. The crux of the problem is how to develop 
the spark of ability latent in each person. Sir Rama- 
swami concluded with the firm statement that the 
best material for Communism is people at the starva- 
tion level. 

(Continued on page 446) 
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SOCIAL IMPLICATIONS 
(Continued from page 444) 


Nelson A. Rockefeller examined the growth of 
United States policy in the Western Hemisphere. He 
pointed out that we have come to realize that our 
interests are inseparable from those of the peoples of 
the rest of the world, both from a spiriiual and a 
material point of view. We are now prepared to see 
the problem of underdeveloped areas not as one of 
men against men, but rather men with men seeking 
the way to a common destiny. Not alone governments, 
but individuals, must assume a responsibility toward 
these world problems. 

Specifically, Mr. Rockefeller’s groups have studied 
local bottlenecks and the means of breaking them, and 
have demonstrated the value of their approach by 
pilot operations in Brazil and Venezuela. In Brazil 
they have concentrated on the modernization of agri- 
culture to improve her exchange position and compen- 
sate for the shift of labor from agriculture to industry. 
Local companies are set up, not as producers, but as 
servicers of existing producers. 

Richard M. Bissell, Jr., Assistant Deputy Adminis- 
trator of E.C.A., on leave from M.I.T., held that 
the ultimate goal of the improvement of under- 
developed areas is the development of their popula- 
tions. This is the more necessary since the economic 
progress of the industrial world will be slowed, or even 
halted, unless the flow of raw materials and food, 
much of it from underdeveloped areas, keeps pace. 

Unlike the period from 1921 to the middle 1930's, 
there is now a relative overproduction by industry. 
This position is likely to be maintained for the next 
two decades and poses a special problem for Western 
Europe which must find trading partners who will 
take its industrial exports and supply food and raw 
materials. In the long run it is also more than possible 
that the United States will become a chronic importer 
of foodstuffs and fuels. This will involve triangular 
trade including Western Europe. 

Forced industrialization, especially in the direction 
of heavy industry, is no panacea for economic il's. ‘The 
need is rather for a greater capital investment in agri- 
culture which can yield increased per capita produc- 
tivity. The greatest danger lies in prestige develop- 
ment of industry where the price is high-cost industry, 
which requires long tariff protection for survival, in 
new areas and high-cost agriculture in old areas. In 
spite of this, it is difficult to secure capital for agri- 
culture and small industrial enterprises. 

To summarize and conclude the discussion, the 
moderator now introduced James M. Barker, ’07, a life 
member of the M.I.T. Corporation. Mr. Barker pre- 
sented a very concise and clear list of the points which 
have already been set out above. He concluded that 
the development of underdeveloped areas is a slow 
process and even acceleration can yield only a rather 
slow evolution. In closing, the moderator thanked the 
panel members and expressed regret that time had not 
permitted hearing from the assistant moderator, Pro- 
fessor Joseph H. Keenan, ’22, of the Department of 
Mechanical Engineering at the Institute. — C.H.B. 

(Continued on page 448) 
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SOCIAL IMPLICATIONS 
(Continued from page 446) 


Individuals and Institutions 


OX basic principle of the American democratic 
faith was a common denominator in the panel dis- 
cussion of “The Role of the Individual in a World of 
Institutions” on Friday afternoon, in Huntington 
Hall, at which the attendance was well over 500. 
It was that “social institutions must be judged by the 
extent to which they foster the rich and varied de- 
velopment of individual personality.” We must prove, 
declared Erwin D. Canham of the Christian Science 
Monitor, “that a society based on the significance of 
the individual manifests higher spiritual values and 
produces greater tangible achievement than does a 
society centered on the state.” Free men must streng- 
then the position of man, said Carlos Contreras, archi- 
tect and city planner of Mexico City, so that “we may 
have the highest recognition of the dignity of the in- 
dividual.” Real individualism is the basis of democ- 
racy, asserted Clinton S. Golden, labor adviser to the 
Economic Cooperation Administration. The same as- 
sumption was implicit in the remarks of Merle A. 
Tuve, physicist of the Carnegie Institution of Wash- 
ington, and of Ralph E. Flanders, United States Sen- 
ator from Vermont. 

While recognizing that the individual is in danger 
of being stifled by the weight of organized institutions, 
members of the panel also stressed that the tendency 
towards organization holds promise of much that is 
good for mankind, even when tested by the criteria of 
individualism. Senator Flanders acknowledged that 
the worker who performs a single operation, month 
after month, on the rear-axle bevel pinion of an auto- 
mobile loses a sense of personal responsibility for the 
final product. But he insisted equally that the devel- 
opment of mass-production methods has made pos- 
sible the general increase in the standard of living 
from which the individual benefits. Approaching the 
problem from a different point of view, Mr. Canham 
admitted that it is enormously harder for an individual 
to start a newspaper today than it was a century ago. 
The institution of the press has become very costly 
and complex, and an initial investment of millions of 
dollars is necessary to start a metropolitan newspaper. 
To this extent, the individual has lost the opportunity 
to give expression to his peculiar point of view. But a 
compensating factor has been the growth of objectiv- 
ity in news reporting. Despite the faults of the press, 
it serves the public better now than it did in the days 
when reliance was placed on diversity instead of ob- 
jectivity, when it was assumed that truth might be de- 
rived “from the piling up of conflicting lies.” And this 
changed relationship between the institution of the 
press and the individual, Mr. Canham declared, has 
been matched by similar changes with respect to other 
institutions. The curse of bigness has been tempered 
by the growth of responsibility. The institutions of 
today, then, are serving the individual well. “They are 
far from perfect. They are subject to great and steady 
improvement. But on the qualitative test, they pass.” 

(Continued on page 450) 
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SOCIAL IMPLICATIONS 
(Continued from page 448) 


The loss of the sense of personal responsibility and 
significance as a result of mass production in industry, 
Senator Flanders pointed out, has given rise to other 
outlets for the spirit of individualism. He attributed 
the rise of the labor union, in some degree at least, to 
the opportunity that union activity gives to men to 
become important once more, to make use of capaci- 
ties for leadership and service which find no scope in 
their daily routine. Mr. Golden agreed that not only 
labor unions but all sorts of voluntary associations are 
valuable in that they contribute to the individual a 
sense of dignity. But he warned that when men will- 
ingly become a part of institutions as a refuge, they 
run serious risks, because institutions take on a life 
and ethos of their own. Hitlerism, he pointed out, re- 
vealed how men could be induced to accept the im- 
moral ends of an institution which had been embraced 
for what it seemed to offer by way of meaning for the 
life of the individuals who composed it. 

How then can the individual, as a part of an insti- 
tution, avoid the loss of personality? Dr. Tuve em- 
phasized that the important part of this problem is the 
status of individuals in the middle and lower levels of 
organizations. We need not concern ourselves, he 
said, with enlarging opportunities for control by lead- 
ers at the top; the real challenge is so to organize the 
structure of the institution as to increase personal 
satisfaction for the large number in subordinate posi- 


tions. Mr. Golden gave the answer in generalized 
form: the development of democracy within the or- 
ganization. Unless institutions are on guard against 
antidemocratic tendencies within themselves, they are 
sources of danger. 

Two aspects of organizational policy to achieve a 
greater degree of internal democracy were stressed by 
more than one of the speakers. These were the im- 
portance of communication and the necessity for par- 
ticipation. Dr. Tuve in particular stressed the problem 
of communication, not simply to permit the individual 
to become familiar with the problems confronting the 
organization, but in the other direction as well, to 
make it possible for the individual to help shape the 
life and purposes of the institution of which he is a 
part. He expressed serious concern, however, lest the 
method of selection of individuals for posts of re- 
sponsibility be one-sided. There are two aspects of 
mental activity, the rational and the aesthetic. The 
aesthetic type of mind is more sensitive to questions 
of value; that is to say, ends, goals, and purposes. Dr. 
Tuve suggested that in education, in personnel selec- 
tion, and in the tendencies of our culture generally, 
we may be “selecting against” individuals with aes- 
thetic sensitivity, and we may thereby distort the so- 
cial situation “by excessive bias in favor of individuals 
who show great prowess in the rational area of mind.” 
But without communication in the area of values, so 
that goals or ends may be established by agreement, 
free institutions can hardly survive. 

(Continued on page 452) 
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SOCIAL IMPLICATIONS 
(Continued from page 450) 


The members of the panel expressed differing opin- 
ions as to how far the loss of individual participation 
has gone, and how much it may be recovered. When 
questioned, Sefior Contreras declared that in his own 
field of architecture and planning, technical training 
is necessary and the ordinary individual is not well 
enough educated to participate in the planning proc- 
ess. Senator Flanders declared that the loss of the 
sense of participation has proceeded unequally in 
different fields. In the economic institutions of an in- 
dustrial society it has obviously gone very far, though 
partial compensation has come through the labor 
movement and other social organizations. In politics, 
he insisted, the process has been very slow, at any rate 
on the basis of an arithmetical computation. Each 
member of Congress does represent more citizens 
than in the past, but this dilution of the influence of 
the individual voter has come about very gradually 
over a long period. The real problem in politics, Sen- 
ator Flanders stated, arises from the growing complex- 
ity of the issues with which the voter must deal. The 
dangerous consequences of error are magnified in an 
interdependent industrial community. The answer is 
education; but at the same time the difficulties must 
be recognized. A fundamental one is that, for the most 
part, “those who have the requisite knowledge and 
seek to transmit it to the voter belong to a different 
class than does the voter himself.” There is a tendency, 
in other words, for the vision of individuals to be 
limited by the interests of economic groups, and for 
genuine communication between groups to break down. 

Douglass V. Brown, Alfred P. Sloan Professor of 
Industrial Management at M.I.T., served as the 
moderator of the panel, and George P. Shultz, an 
instructor in the Department of Economics and Social 
Science, was an aide. — C.C.W. 


State, Industry and University 


As moderator of the panel on “The State, Industry 
and the University,” Julius A. Stratton, 23, Pro- 
fessor of Physics at M.I.T., saw the practical question 
before the group as the means by which private insti- 
tutions are to survive in the face of the growing cost of 
advanced study. The members of the panel, in the 
order in which they spoke, were: Lee A. DuBridge, 
President, California Institute of Technology; Bryn J. 
Hovde, President, The New School for Social Re- 
search; Peter H. Odegard, chairman, Department of 
Political Science, University of California; John D. 
Russell, Director, Division of Higher Education, 
United States Office of Education; and Laird Bell, 
chairman, Board of Trustees, University of Chicago. 
This panel discussion was held in Morss Hall on the 
afternoon of April 1, and there were approximately 
1,000 people in attendance. 

In general, it may be said that Dr. Russell and Dr. 
Hovde looked with favor upon the role of the state in 
education, whereas Drs. DuBridge and Odegard had 
reservations in this matter. Dr. Bell, on the other hand, 
stressed industrial help to education. 

(Continued on page 453) 
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SOCIAL IMPLICATIONS 
(Continued from page 452) 


Dr. DuBridge, the opening speaker, thought it both 
necessary and desirable for the government to pro- 
vide funds for research in the universities since the 
strengthening of science is a matter of national inter- 
est. Such grants should be properly administered and 
subject to cancellation by the university. Under such 
conditions one need not fear the dangers of Federal 
control in higher education. 

He also supported the use of Federal funds for 
scholarships to gifted but needy students, but vigor- 
ously opposed direct subsidy of private institutions 
through the medium of outright Federal grants. Any- 
thing which a government agency supported finan- 
cially, it must of necessity also control. Such a situa- 
tion would lead to a dangerous interference with the 
freedom of intellectual inquiry. In conclusion, Dr. 
DuBridge called for a revision of the Federal tax laws 
so that private and corporate giving to institutions of 
higher learning can be expanded. Failure to do this 
will lead either to the impecuniousness of such insti- 
tutions or to their subservience to government. 

Dr. Hovde observed that each of the three instru- 
mentalities under discussion interact upon one an- 
other. While they may at times appear to be at odds 
with one another, in a democracy this cannot be. 
Nonetheless, they sometimes do not “correspond iden- 
tically in the degree to which they themselves are al- 
tered by the processes of social change.” A democracy 
has the obligation to keep them as closely in con- 
sonance as possible. 


He stated that “the evolution of American society 
is steadily in the direction of the positive social serv- 
ice state.” Today one of the state’s major concerns is 
education. It is the duty of the university to “learn to 
conform itself to society” and to give to its students an 
understanding of the progressive evolution of society. 
Dr. Hovde, in conclusion, hastened to add that he’did 
not imply that students should be inculcated with 
“any monolithic viewpoint.” Rather should the univer- 
sity exist on a high level “where the winds of opinion 
blow freely.” 

Dr. Russell, as the only representative of the Gov- 
ernment on the panel, not unnaturally represented the 
state in a most favorable light. “After all,” he said, 
“it is but you and I, the sum total of all its members.” 
Nor did he manifest any apprehension over the pro- 
posal of the President's Commission on Higher Edu- 
cation to increase the number of students in our col- 
leges and universities quite substantially. He felt that 
the increase would be borne by state institutions. 

Dr. Odegard would prevent a state monopoly of 
higher education by bending every effort to conserve 
and strengthen the private colleges and universities. 
Industry can help to conserve a free spirit and a free 
market for ideas by granting generous support to the 
private institutions. Should even the smallest of these 
schools succumb to the ever increasing costs of main- 
taining themselves, it would be disastrous to the na- 
tion, he asserted. 

General education must rid itself of nonessentials 
if it is to survive against the onslaughts of vocational 
training. Finally, the less politicians have to do with 

(Concluded on page 454) 
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SOCIAL IMPLICATIONS 
(Concluded from page 453) 


education, the better, because the measure of free- 
dom in our world is the measure of freedom on the 
campus. 

The final speaker, Dr. Bell, decried the trend 
toward more and more dependence upon government 
help. Government must not be allowed to do the 
whole job. Industry must at least be a junior partner. 
It needs to be remembered that private enterprise can 
make a contribution that government cannot dupli- 
cate because “scientific genius is more likely to flour- 
ish outside of government service than in it.” 

To resolve the problem of how industry may best 
aid the university, Dr. Bell offered a specific sugges- 
tion. He would establish an agency intermediate be- 
tween industry and the college, to which a particular 
industry and all co- operating industries could make 
contributions, with the agency taking the responsibil- 
ity for the effective distribution of the funds. The 
various advantages which such an agency would pos- 
sess were then outlined. 

‘At 4.30 P.M., Dr. Stratton quite reluctantly had to 
call a halt to the discussion and thanked the speakers 
for their stimulating contributions —a recognition 
which the audience seconded by its generous ap- 
plause. H. Guyford Stever, Assistant Professor of 
Aeronautical Engineering at M.I.T., served as assis- 
tant moderator on this panel, and Richard H. Koenig, 
50, as a student aide. — T.H.D.M. 


THE HALF CENTURY AHEAD 
(Continued from page 419) 


of a world-wide code of conduct for capital abroad. 
Excessive risks for this capital must be underwritten 
by society as a whole, to remove the need or excuse 
for excessive profit and exploitation. 

In a very brief space of time there have come major 
indications of an amazing development flowing out 
of the independence of Israel, not only affecting the 
growth of resources and advancing conditions of liv- 
ing not only in the new nation, but in addition causing 
a constructive stirring in neighboring Arab states. 

Someone could well say that there cannot be a 
bright prospect for world peace and for progress of 
mankind whatever happens in the programs we have 
discussed, unless a mechanism of government is de- 
veloped on a world level to administer the natural 
rights of man, to adjudicate differences between peo- 
ples, to stabilize and police world situations. Of course 
this objection is right. And it is constructive to urge 
this necessity. But as we analyze the three philoso- 
phies I have described, it must appear crystal clear 
that no major portion of the world that follows the ma- 
terialistic concept of the nature of man can be in- 
cluded, or will permit itself to be included, in a world 
administrative machinery unless that apparatus be 
one dominated by a concept of force. Furthermore, in 
all major component parts there is the concept of a 
higher justice, of natural rights of man, with the self- 

(Continued on page 456) 
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THE HALF CENTURY AHEAD 
(Continued from page 454) 


restraint and the self-discipline that comes with it. It 
is difficult to see how a world structure for administra- 
tion over all men can be successfully maintained un- 
less there is that agent developed. We had better de- 
velop the lesser agencies and commissions and courts 
and arbitration systems in the Atlantic community 
and in the broader community of those who move in 
our philosophic stream, and make an effort to expand 
a similar concept in other parts of the world. 

As a part of this growth we should note the vital 
necessity for a currency, or medium of exchange, 
which with reasonable speed and stable convertibility 
can be the helpful agent for the movement of goods 
and services between peoples. There must be unceas- 
ing concentration upon this major task in the Atlantic 
community and beyond. It may well be found that an 
internal problem in currency proposes an impelling 
need for the establishment of a Bank of the Atlantic. 
Such a Bank of the Atlantic should issue an appropri- 
ate currency, backed in part by gold, available for 
those many circumstances in which direct exchange 
of national currencies is no longer feasible. 

The United Nations Charter has within itself the 
means for strengthening and developing its provisions 
in all essential respects on the world level. Our Gov- 
ernment and other governments should appoint com- 
missions to address themselves to the many compli- 
cated and difficult problems that will be involved in 
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establishing a minimum of effective government at a 
future time at a world level. Obviously in its present 
form, with its vetoes and weakened by lack of police 
power, the United Nations is sadly inadequate to meet 
its own high purposes. 

I would nevertheless caution that we must not un- 
derestimate its value, even in its present weak form. 
Without such an organization, limited though it be, 
so clear an understanding of the devious and dis- 
torted and dangerous policies of the Politburo of Rus- 
sia could not have been acquired so quickly by the 
overwhelming majorities of the peoples of the world. 
Without it, economic recovery from the damage of 
war could not have moved forward as rapidly as it 
has. Without it, Israel today would not be a free and 
developing state, substantially at peace. Without it, 
we already would have lost the lingering hope of 
peace with freedom and justice on the earth! 

Each session of the United Nations and each of its 
committees and bodies should be looked upon as an 
opportunity for a serious, thoughtful informative dis- 
cussion of these subjects. 

Clearly our education in the years ahead must con- 
vey to our youth an understanding of each of these 
philosophies, of their manifestations, their meanings, 
their mechanism. This can best occur through the de- 
velopment of general education conducted with true 
academic freedom. We should not attempt to indoc- 
trinate our youth with narrow zeal for America as it 
is, but rather to open the avenues for personal growth, 

(Concluded on page 458) 
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THE HALF CENTURY AHEAD 
(Concluded from page 455) 


develop the broad understanding of our basic con- 
cepts, instill a deep appreciation of the progress our 
country has made in relationship to those truths, and 
the progress others have made, and encourage a de- 
termination to use the avenues of peaceful change 
through democracy for constantly improving our 
America and the lot of all mankind. 

Of course, we have not attained the ideals marked 
out by this warm humanitarian philosophy. For true 
ideals, springing from a great philosophy, are like the 
stars in the heavens. You cannot ever reach them with 
your hands, but if you understand them and see their 
location, they will guide you aright. Such ideals are 
as valuable, as aids to navigation through the social, 
economic, and political troubles of the day, as are the 
stars in the heavens for navigation over the sea, 
through the air, or across the desert. As Browning 
wrote so optimistically, so beautifully, 


“Ah, but a man’s reach should exceed his grasp, 
Or what’s a heaven for?” 


We seek for mankind a better life, a more fruitful 
life, a happier life. An ever deeper understanding of 
our dynamic philosophy of life, with an unending 
determination and unfaltering courage to apply it, 
can lead, yes, I believe will lead, to a brilliant half 
century now opening before mankind. 


THE TWENTIETH CENTURY 
(Continued from page 413) 


German sentiment may be avoided by the Western 
Powers. The revival and union of Europe cannot be 
achieved without the earnest and freely given aid of 
the German people. 

This has certainly been demonstrated by the Berlin 
Air Lift, which has fully justified itself. Nevertheless, 
fear and its shadows brood over Western Europe to- 
day. A month ago in Brussels I spoke to a meeting of 
30,000 Belgians. I could feel at once their friendship 
and their anxiety. They have no Atlantic Ocean, no 
English Channel, between them and the Russian Com- 
munist armoured divisions. Yet they bravely and 
ardently support the cause of United Europe. I was 
also conscious of the hope and faith which they, like 
the Greek people, place in the United States. I can 
see the movement of this vast crowd when I spoke 
with the hands — strong hands — stretched out across 
the ocean. You have great responsibilities there for 
much faith is placed upon you. 

We are now confronted with something quite as 
wicked but in some ways more formidable than Hitler, 
because Hitler had only the Herrenvolk pride and anti- 
Semitic hatred to exploit. He had no fundamental 
theme. But these 13 men in the Kremlin have their 
hierarchy and a church of Communist adepts, whose 
missionaries are in every country as a Fifth Column, 

(Continued on page 459) 
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THE TWENTIETH CENTURY 
(Continued from page 458) 


obscure people, but awaiting the day when they hope 
to be the absolute masters of their fellow countrymen 
and pay off old scores. They have their anti-God re- 
ligion and their Communist doctrine of the entire 
subjugation of the individual to the State and behind 
this stands the largest Army in the world, in the hands 
of a Government pursuing imperialist expansion, as 
no Czar or Kaiser had ever done. 

I must not conceal from you tonight the truth as I 
see it. It is certain that Europe would have been com- 
munized, like Czechoslovakia, and London under 
bombardment some time ago but for the deterrent of 
the atomic bomb in the hands of the Unied States. 

Another question is also asked. Is time on our side? 
This is not a question that can be answered except 
within strict limits. We have certainly not an unlimited 
period of time before a settlement should be achieved. 
The utmost vigilance should be practiced but I do not 
think myself that violent or precipitate action should 
be taken now. War is not inevitable. The Germans 
have a wise saying “The trees do not grow up to the 
sky.” 

Often something happens to turn or mitigate the 
course of events. Four or five hundred years ago 
Europe seemed about to be conquered by the Mongols. 
Two great battles were fought almost on the same day 
near Vienna and in Poland. In both of these the chiv- 
alry and armed power of Europe were completely 


shattered by the Asiatic hordes and mounted archers. 
It seemed that nothing could avert the doom of the 
famous Continent from which modern civilization and 
culture had spread throughout the world. But at the 
critical moment the Great Khan died. The succession 
was vacant and the Mongol armies and their leaders 
trooped back on their ponies across the 7,000 miles 
which separated them from their capital in order to 
choose a successor. They never returned till now. 

We need not abandon hope or patience. Many 
favorable processes are on foot. Under the impact of 
Communism all the free nations are being welded to- 
gether as they never have been before and never could 
be, but for the harsh external pressure to which they 
are being subjected. We have no hostility to the Rus- 
sian people and no desire to deny them their legitimate 
rights and security. I hoped that Russia, after the war, 
would have access, through unfrozen waters, into 
every ocean, guaranteed by the world organization of 
which she would be a leading member; I hoped that 
she should have the freest access, which indeed she 
has at the present time, to raw materials of every kind; 
and that the Russians everywhere would be received 
as brothers in the human family. That still remains our 
aim and ideal. We seek nothing from Russia but good 
will and fair play. If, however, there is to be a war of 
nerves let us make sure our nerves are strong and are 
fortified by the deepest convictions of our hearts. If 
we persevere steadfastly together, and allow no ap- 
peasement of tyranny and wrongdoing in any form, it 


(Concluded on page 460) 
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THE TWENTIETH CENTURY 
(Concluded from page 459) 


may not be our nerve or the structure of our civiliza- 
tion which will break, and peace may yet be preserved. 
This is a hard experience in the life of the world. 
After our great victory, which we believed would de- 
cide the struggle for freedom for our time at least, we 
thought we had deserved better of fortune. But unities 
and associations are being established by many na- 
tions throughout the free world with a speed and re- 
ality which would not have been achieved perhaps for 
generations. Of all these unities the one most precious 
to me is, to use an expression I used first at Harvard 
six years ago, and one most precious to me, the fra- 
ternal association between the British Commonwealth 
of Nations and the United States. Do not, my friends, 
I beg of you, underrate the strength of Britain. As I 
said at Fulton, “Do not suppose that half a century 
from now you will not see 70,000,000 or 80,000,000 of 
Britons spread about the world and united in defense 
of our traditions, our way of life, and the world causes 
which you and we espouse.” United we stand secure. 
Let us then move forward together in discharge of our 
mission and our duty, fearing God and nothing else. 


STATE OF SCIENCE 
(Continued from page 407) 


conceived of the military applications of nuclear en- 
ergy before either officialdom or industry even knew 
of the existence of this new phenomenon. The project 
barely survived the skepticism with which it was ini- 
tially received by many of the nonnuclear scientists 
and engineers who became concerned with it, but by 
the end of 1942 its potentialities had become well es- 
tablished and the great Manhattan Project was under- 
taken, with close co-operation between the carefully 
selected scientific groups from the United States, the 
United Kingdom, and Canada. 

The rest of the story is now written into the history 
of the dramatic ending of World War II with Hiro- 
shima and Nagasaki; of the efforts to turn atomic en- 
ergy into an instrument, through international con- 
trol, for the maintenance of permanent peace; and of 
the current work under our Atomic Energy Commis- 
sion to develop peacetime uses of atomic energy and 
radioactivity which are already beginning to influ- 
ence the processes of industrial production and medi- 
cal practice, and to open entirely new fields of ex- 
ploration in chemistry, geology, metallurgy, physiol- 
ogy, botany, and agriculture. On the horizon still un- 
certainly loom the possibilities of useful production of 
power for ship or aircraft propulsion and other spe- 
cial applications of heat and power. 

In this story we see the sudden merging of the re- 
sults of many lines of investigation which had previ- 
ously proceeded almost independently: 50 years of 
research on radioactivity; 20 years’ development of 
high-voltage machines; the equivalence of mass and 
energy announced by Einstein as early as 1905 as part 
of his theory of relativity; several decades of study of 
cosmic rays; 50 years’ development of electronics; the 


(Continued on page 462) 
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whole modern art of chemical separation; the science 
of radiology whose impetus had come from medical 
applications of x-rays and the rays from radium; the 
most modern refinements of metallurgy, of chemical 
and electrical engineering. And the practical consum- 
mation of the atomic energy objectives has called 
upon the highest skills of engineering design and in- 
strumentation. It is truly an exciting picture! 

I might have described many other scientific 
achievements of our century, such as the synthesis of 
complicated organic chemicals; the developments in 
aerodynamics or those like radio, radar, and televi- 
sion in the field of communications; the exciting new 
discoveries of hormones and their influence on physio- 
logical and emotional processes in animals and man; 
or the growth of the automobile industry which has 
so profoundly influenced our personal lives and our 
business operations. But I elected to dwell at length 
on this story of atomic energy for several reasons. It 
is the most striking scientific and technological de- 
velopment of our century; it best illustrates the meth- 
ods of scientific discovery and its practical applica- 
tion; from it can be drawn many lessons, some of 
which I would mention. 

The first lesson is the co-operative character of 
scientific progress, depending on the stimulating in- 
terplay of ideas and the accumulation of facts and 
skills contributed by many scientists. In my survey of 
nuclear science progress I mentioned only some of 
the most significant steps in this progress, but back 
of it all and filling in the gaps was the work of some 
thousands of other research workers. 

A second lesson is the unpredictable and uncon- 
trollable origin of the new ideas and discoveries which 
produce scientific progress. It was to emphasize this 
point that I mentioned the origins of the major dis- 
coveries which Jed up to the atomic energy program. 
Many scientists from many parts of the world contrib- 
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uted the building blocks which, piled each on the ones 
below, completed the structure. The fact that it was 
done so quickly is explained by the quick and free 
channels of communication, often supplemented by 
personal acquaintance, which have traditionally 
characterized the scientific fraternity the world over. 
It is more than tragic that any nation should seek to 
restrain the great flow of knowledge across the world 
or, within national boundaries, should seek to direct 
its course or make it subservient to the current poli- 
tics of the state. That such a policy will ultimately 
stifle the birth and development of significant ideas is 
scarcely open to dispute. For nowhere more than in 
science is Donne’s statement true “that each is a part 
of the maine,” and the killing off of scientific ideas in 
one area impoverishes the world. 

Engineering developments can usually be carried 
through in accordance with a plan carefully prepared 
in advance, and often this can be done most effectively 
by a competent self-contained group like a company 
or a bureau. But scientific discovery, in its very nature 
and as proved by experience, does not progress ac- 
cording to preconceived _ and is stifled if attempts 
are made to control the free initiative of the research 
workers or to limit the freedom of communication be- 
tween them. This is one reason why most of the fun- 
damental new scientific discoveries have originated in 
free environment of the universities rather than in the 
quite properly more controlled atmosphere of indus- 
trial or governmental laboratories. When, however, it 
comes to practical applications and engineering de- 
velopments, then thorough planning and control are 
essential to efficiency. Thus the third lesson which I 
would draw is this: to the extent that we wish funda- 
mental science to advance, we must maintain the maxi- 
mum of opportunity for competent scientists to follow 
their own bent and to communicate freely with each 
other. 

The fourth lesson is, at first sight, in apparent con- 
tradiction with the last, but actually it is not. It is that 
teamwork has proven extraordinarily effective in pro- 
ducing results. To a certain extent, of course, team- 
work implies control, which I have just decried. But 
what I mean by a team is a group of competent and 
imaginative project leaders whose skills and knowl- 
edge supplement each other and are supported by the 
technical assistance required to carry out their ideas. 
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Such groups actually provide the maximum opportu- 

nity for quick initiative and for stimulating inter- 

change of ideas. As science becomes more complex, or 

as its practical applications come more to the fore, the 

advantages of such team organization become more 
ronounced. 

The fifth lesson, which needs no amplification, is 
the increasing extent to which a basic advance in 
theory or technique in one branch of science is likely 
to provide new concepts or new tools which can open 
up new frontiers for exploration and exploitation in 
other fields of science or art. This is not a new idea. 
It was for this reason, for example, that the Rocke- 
feller Foundation established, under the National Re- 
search Council, the great program of National Re- 
search Fellowships which were largely effective within 
a decade or two in raising the United States from a 
third-rate to a first-rate world position in science. The 
Rockefeller Foundation hoped, by thus stimulating 
advance in the fundamental sciences, to uncover new 
avenues of approach to medical science — a hope that 
has been brilliantly justified. And another lesson which 
can be drawn comes from the realization that an as- 
tonishing proportion of tuday’s leaders in American 
science, and of the project leaders who were the key 
men in our great scientific program during World War 
II, were men who had received their inspiration and 
training in independent research under this National 
| — Research Fellowship program. 





Let me now conclude this address by a look to the 
future. I might discuss this in terms of current scien- 
tific programs. I could describe the race between the 
cosmic-ray scientists who, from mountain top, air- 
plane, and balloon, seek to utilize the still unknown 
energies of the cosmos to search out even more of 
nature’s fundamental secrets of matter and energy, 
and the high energy machine scientists who, with Van 
de Graaff generator, cyclotron, betatron, and synchro- 
tron, are reproducing cosmic phenomena in the labo- 
ratory. It remains to be seen which group will dis- 
cover the most for the fewest millions of dollars. This 
much can be said: both groups are meeting with ex- 
citing successes, and each stimulates and supplements 
the other. 

Or I could try to describe some of the opportunities 
for the use of radioactive chemical isotopes, produced 
by cyclotrons and atomic piles, as tools in other lines 
of research. Of this, Dr. Shields Warren, Director of 
the Division of Biology and Medicine of the Atomic 
Energy Commission, said at the Eighth Annual Sci- 
ence Talent Dinner in Washington this month: 


P . an event, the scope of which can be but dimly 
appreciated, has recently occurred in the development of 
atomic energy. First, a revolutionary concept in physics 
has been developed and proved and active experimenta- 
tion as to its potentialities is well under way. Second, a 
method of tagging atoms by radioactivity so that chemical 
and biologic processes can be followed through in great 
detail is now at hand. Through this radioactivity accurate 


(Continued on page 468) 








ai wer ror ore 





560 Harrison Avenue 





a 





Manufacturers of Built-in Furniture for Senior House 
Industrial Furniture 


Architectural Woodwork 


FRANK B. CURRY COMPANY 


Exhibition Cases 


Boston, Massachusetts 








MAY, 1949 





























Reg. U. S. Pat. Off. 


Samson Cordage Works 


Boston 10, Mass. 


Manufacturers of braided cords of all kinds, in- 
cluding sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 
awning lines, etc., also polished cotton twines 
and specialties. 


SPOT CORD 


= Reg. U. S. Pat. Off. 





Our extra quality sash cord, distinguished at a 
glance by our trade-mark, the colored spots. Es- 
pecially well known as the most durable mate- 
rial for hanging windows, for which use it has 
been specified by architects for more than half 
a century. 











40 Years of Service 


QUITE A FEW million Blue Prints and 
Photo Prints made by Electro Sun Co. as 
its humble but important part in the in- 
dustrial growth of the country. 


AND 


QUITE A FEW of the nation’s most 
prominent engineering and industrial 
firms are still doing business with us over 


a span of many years. 


A SERVICE FOR ENGINEERS BY ENGINEERS 


ELECTRO SUN COMPANY, INC. 
Blue Prints—Photo Prints—Photo Offset 
161 Washington Street 157 Chambers Street 
Grand Central Terminal Building 
NEW YORK, N. Y. 


A. L. Weil 01 J. C. Duff °86 








STATE OF SCIENCE 
(Continued from page 467) 


measurement of minute quantities is now feasible, for as 
little as one million billionth of an ounce of radio phos- 
a may be detected. Third, advance in knowledge of 

iologic effects of radiation permits changing some heredi- 
tary characteristics in plants or animals. 


Or I could venture some speculations on the pos- 
sible future role of synthetically manufactured hor- 
mones which, administered like insulin to a diabetic, 
could control the tendency to cancer, or produce a 
race of giants, or turn a general into a pacifist, or cure 
a schizophrenic. 

Or I might review the interesting theories of the 
universe. Is it finite; is it expanding; is it still being 
created; what maintains the heat of the stars and how 
old are they; what is their internal constitution and 
what forces and energies account for their condition? 

But such considerations are ruled out by the limita- 
tions of both my time and my knowledge. I shall there- 
fore approach the future more as I introduced the 
past, in terms of some of the problems which face our 
society and in whose solution science may be able to 
assist. 

In view of the prodigious strides which science and 
technology have made in our century, what remains 
to be accomplished? From our own point of view the 
United States might appear to be at the summit of its 
industrial greatness. The young country which, in 
1849, was sending its first railroads across an unde- 
veloped territory and pouring eager thousands of its 
citizens into the frantic California gold rush, in 1949 
has spread across a continent and developed the land 
from coast to coast. Its teeming agriculture has 
reached new heights of productivity so that we have 
been able to feed not only ourselves but much of the 
war-torn world as well. Our industries thrive, the ma- 
jority of our people are well employed at good wages, 
and the chief danger seems to be that we may over- 
extend ourselves and push prosperity beyond the 
point of stability. At a glance, this picture would not 
seem to leave much for our creative energies. 

A closer examination of the facts leaves less room 
for complacency. Not only do we have left to solve 
many problems of our own areas, but we have facing 
us also the inescapable fact of one world. Even if we 
were disposed to pursue our own destiny, unmindful 
of the rest of mankind, we have recognized that it is 
impossible to do so, and that our national good is 
strongly linked to the good of the rest of the world. 
This has been the philosophy underlying the Marshall 
Plan and of much of our postwar thinking. 

One of our principal causes of concern as scientists 
is the grave interruption that foreign science suffered 
by the war, and we are anxious for its rehabilitation. 
The destruction of institutions and implements of 
learning has been a source of distress to scholars 
throughout the ages, and American scientists have 
viewed with a sense of personal loss the destruction of 
libraries, laboratories, and other important tools of 
learning as one of the sad by-products of war. 

We should like to see foreign science restored to its 


(Continued on page 470) 


THE TECHNOLOGY REVIEW 

















ire 


its 


has 
ve 
the 
na- 
res, 
fer- 
the 
not 


om 
lve 
ing 
we 
ful 
t is 
| is 
rid. 


1all 


ists 
red 
ion. 

of 
lars 
ave 




















Makers-and-merchants of clothing since 1818 
WE MAINTAIN AND CONTROL 
OUR OWN QUALITY, WORKMANSHIP AND TASTE 


Brooks Brothers established their own standards of workmanship and good 
taste more than 130 years ago...and we’ve maintained them ever since. 
We buy our own materials and design our own patterns...and our clothing 





and furnishings are made in our own workrooms or to our exacting speci- 
"Stas iisneo 18!* fications. Our customers, like their fathers and grandfathers before them, 
have come to accept those standards as a measure of quality. 


Second Floor Suits, $95 to $115 
Sixth Floor Shop Suits, $70 to $90 









ESTABLISHED 1818 


2 (aah Mathes 


en ptoegi (S6LOTHING@ 1) 
esc Mens Furnishings, ING 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N. Y. 






165 POST STREET, 
SAN FRANCISCO 8, CALIF. 111 BROADWAY, NEW YORK 6, N. Y. 

































DP CLP” LIP” LIP” CLEP!” LIP” CLEP” CLIP” CLE” LAP” LEP” LAP” LEP” LEP” LEP” LIP” VLA” LUT” LIF 
——_— a. 
eine 





McCREERY and THERIAULT 


Building Construction 





126 NEWBURY STREET BOSTON, MASS. 











ELECTRONICS 
GYROSCOPICS—SERVOMECHANISMS 


DESIGN * DEVELOPMENT e PRODUCTION 











56 ELMWOOD STREET, NEWTON 58, MASS. 














MAY, 1949 





OIL-HYDRAULIC PUMPS © VALVES © CYLINDERS 


Look ta HYDRECO 
for ALL THREE! 





0435 ce 
0 Fo quatil’ For re! 
yorec gmanc : 


HALL KIRKHAM, '23 
President 


Write to 


PUMPS-CYLINDERS- VALVES 


HYDRAULIC EQUIPMENT COMPANY THE MARK OF QUALITY 


1104 EAST 222ND STREET ~+ CLEVELAND 17, OH 















“Steel Permits Streamlining Construction with Safety, Endurance and Economy.” 








Modern streamlined bridges, or the con- 
ventional types—for railroads or high- 
ways—look to the FORT PITT BRIDGE 
organization for practical EXPERIENCE 
and unexcelled facilities. 


ROBERT M. STRAUB—'02._ E. H. MILLARD—'03 
ROBERT J. SCHAEFER—'43 


FORT PITT BRIDGE WORKS 


Member American Institute of Stee! Construction 
General Offices, Pittsburgh, Pa. Plant at Canonsburg, Pa. 








470 





STATE OF SCIENCE 
(Continued from page 468) 


prewar vigor, not only in the interest of fundamental 
knowledge everywhere, upon which we and every- 
one can draw, but also because of the way in which a 
healthy body of science can contribute to economic 
and social recovery of all nations. 

To my way of thinking, it would be a helpful and 
legitimate thing if those countries whose programs of 
scientific research were most seriously disrupted by 
the war would see fit to include funds for the rehabili- 
tation of those programs in their requests for United 
States aid under the provisions of the Foreign Assist- 
ance Act of 1948. I believe that such requests should 
be sympathetically received, since sound plans for 
economic development must rest upon technology 
supported by fundamental research. It is not difficult 
to envisage the ultimate practical good to be derived 
from renewed investigation in such fields as: utiliza- 
tion of human resources, food and nutrition, medical 
sciences, chemistry, physics, metallurgy, geology, 
meteorology, hydrology, engineering, and soil me- 
chanics. If only a small percentage of Marshall-Plan 
funds were invested in this manner, there can be no 
doubt that rich returns of a long-range nature in ma- 
terial matters and in good will could be anticipated, 
beneficial alike to the countries concerned and to the 
United States. 

The purposeful employment of science and tech- 
nology to aid in economic reconstruction following a 
period of disaster is no new thing. Louis XV 
established the first significant school for civilian edu- 
cation in engineering as part of a program prudently 
directed to restoring French economy from the de- 
pression brought on by the extravagances of Louis 
XIV. In similar fashion, the great Ecole Polytech- 
nique was established in Paris in 1795 as part of the 
government’s program of scientific and technical edu- 
cation designed to repair the economic ravages of the 
French Revolution. For a century, at least, L’Ecole 
Polytechnique was the world’s outstanding center of 
pure and applied science, and profoundly influenced 
French social and economic progress. 

In Germany, where the statesmen had a peculiar 
appreciation for the practical values of technological 
education, this type of school was established in part 
as a recovery program from the economic chaos 
brought on by the Napoleonic Wars, and in part as an 
aid in competing with Great Britain in industry and 
trade. The famous technical schools in Germany be- 
came the very foundation stone of its industrial prog- 
ress. Of them Whitehead has said: 


. . . the Germans explicitly realised the methods by 
which the deeper veins in the mine of science could be 
reached. They abolished haphazard methods of scholar- 
ship. In their technological schools and universities prog- 
ress did not have tc wait for the occasional genius or the 
occasional lucky thought. Their feats of scholarship during 
the nineteenth century were the admiration of the world. 
This discipline of knowledge applies beyond technology 
to pure science, and beyond science to general scholarship. 
It represents the change from amateurs to professionals . . . 
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STATE OF SCIENCE 
(Continued from page 470) 


Closer to our own day, we have the admirable ex- 
ample of the British, who, following World War I, 
established the million-pound research fund for stimu- 
lating renewed industrial activity. This marked the 
beginning of a great program of scientific research 
under private management but with governmental 
support which, in the results of fundamental research 
and creative invention, has been claimed to exceed 
that of the United States, at least on a per capita basis. 

It follows, then, that one important task confronting 
science and technology today is to assist in rescuing 
world-wide economy from the setback suffered dur- 
ing World War II. This applies not only to the other 
war-devastated countries, but also to our own coun- 
try where also the war seriously diminished the normal 
supply rate of new scientists and engineers and of new 
scientific discovery into those stockpiles of trained 
technologists and new ideas which should be our 
most important future asset. 

It is to be hoped that our leaders of public affairs, 
in government and business and the professions, will 
be no less farsighted than those statesmen of earlier 
days. The postwar interest in research shown by our 
military departments, the favorable prospects for a 
National Science Foundation, and above all the re- 
cently increased liberality of American industrial firms 
in support of fundamental research within and with- 
out their organizations, are all encouraging signs. 

An aspect of such problems which is in the tradi- 
tional spirit of American altruism, but which is also of 
long-range bearing on our own welfare, was ably 
stated by the President in point four of his inaugural 
address when he said: 


We must embark on a bold new oe for making 
the benefits of our scientific advances and industrial prog- 
ress available for the improvement and growth of under- 
developed areas. 

More than half the people of the world are living in 
conditions approaching misery. Their food is inadequate. 
They are victims of disease. Their economic life is primi- 
tive and stagnant. Their poverty is a handicap and a threat 
both to them and to more prosperous areas. 

For the first time in history, humanity possesses the 
knowledge and the skill to relieve the suffering of these 
people. 

Already notable steps along such lines have been 
undertaken by a number of industrial companies 
which have been convinced that their long-term prof- 
itable business in relatively undeveloped areas is 
closely linked to the improvement in the living stand- 
ards of the populations of these countries, for reasons 
both economic and political. Hence we see skillful 
programs in progress, by such companies as United 
Fruit, the oil companies and others, not only to raise 
wages but, more importantly, to apply the most mod- 
ern arts of medicine and public health, soil utilization, 
seed selection and agricultural technique, education 
and recreation for improving the health, prosperity 
and morale of the peoples with whom they deal. The 
more of this that is done, the better and the safer the 
world will be. 


(Continued on page 474) 
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STATE OF SCIENCE 
(Continued from page 472) 


One of the lessons of history is that the improve- 
ment of man’s physical and environmental well-being 
does much to contribute to the elimination of political 
and social unrest, and that the reverse promotes revo- 
lution. We know also that the constructive applica- 
tions of science do improve man’s environmental well- 
being if the gains from science are fairly distributed 
among the people. Hence we see, in the program ad- 
vocated by the President, not only a program of al- 
truism but also of utilizing technology in the inter- 
ests of political stability and peace. 

This subject will be given expert treatment in one 
of the panel discussions tomorrow. So, in fact, will 
many other goals of our current technological pro- 
grams, about which I had originally thought of speak- 
ing. And I can obviously do little justice to much in 
my few remaining minutes. I would, therefore, simply 
state my credo and my conclusions by quoting two 
paragraphs from my recent Wallberg Lecture at the 
University of Toronto: 


The people of our countries crave peace and security. 
They want protection against the perils of Nature, like 
floods, hurricanes, earthquakes, and droughts; and against 
man-made perils of transportation, fire, and group vi- 
olence. Labor strives for steady employment at higher 
wages, shorter hours, and more comfortable working con- 
ditions. They want the quality of goods to go up and 
prices to go down. People want better and more adequate 
housing. Those in business want larger profits. Govern- 
ments, in our expanding civilization, need more tax money. 
Everybody wants better health. Those who think much 
beyond the present envisage ahead what I believe to be 
the greatest ultimate challenge to mankind, and that not 
many generations in the future. It is the problem of main- 
taining our growing populations in the face of rapidly de- 
pleted natural resources without descent into a final world 
epoch of struggle for bare survival. 

If we were to take the time to examine into all these 
needs and desires of men we would discover two facts. 
One is that science and engineering have positive con- 
tributions to make to every one of these requirements. 
The other is even more striking. I believe that technologi- 
cal progress is the only common denominator to them all 
— the only solution which can simultaneously satisfy these 
statements of human needs. Laws, ideologies, economic 
theories, ethics, and brotherly love can provide orderly 
distribution, reduce waste, and promote good-will among 
men, but they cannot create the wherewithal to satisfy all 
the apparently conflicting demands listed above. 


(Concluded on page 476) 
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The five men pictured above were among the 
large number who last year asked us a lot of 
questions about career opportunities. 


One of their favorites — and probably yours 
too — went something like this: “What kind 
of earnings can | expect to make, especially 
during my first few years?” 

In a way, that’s a difficult question, because 
the answer depends entirely on you. 


Perhaps the best way to answer it here is to 
give you some figures on what others have done. 
As an example, let’s take the young men you see 
at the top of this page. 

They are the five new men taken on last year 
by one of our Boston agencies. They ranged 
in age from 24 to 31. Only one had had any 
previous experience in our field, and this was 
limited to a few months. They began their 
association with us by taking our training course. 

By the end of their first year — in a job that 
put them on their own, and in which they were 
their own masters — they had each written from 
$250,000 to $380,000 of life insurance. Their 


475 





Their experience may help answer your career question 


incomes ranged from $3532 to $5645. With 
renewal commissions, first-year earnings will 
range from $5824 to $9702. The average: $7409. 


Four of these men, mind you, had no previous 
experience selling life insurance. Yet they all 
made a flying start. And their financial futures 
are as unlimited as their individual ability, 
energy, and initiative. 

In addition to high-average incomes, they 
enjoy many other advantages. Among them: 
being their own boss; associating with congenial 
men, most of whom are college trained; financial 
advancement that depends on themselves rather 
than on seniority; working with the first-char- 
tered, fastest growing company in our field; and, 
perhaps most important, the deep satisfaction of 
knowing they are performing a tremendously 
valuable service for their friends and clients. 

If you'd like more facts and figures to help 
you make a career decision, I'd be happy to 
supply them to you. Just drop me a line at the 
New England Mutual Life Insurance Company, 
501 Boylston Street, Boston 17, Massachusetts. 
The name is H. C. Chaney, Director of Agencies. 
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STATE OF SCIENCE 
(Concluded from page 474) 


We must be prepared to take each step as it comes 
in these vast new fields which are open before us. The 
fact that all the answers are not immediately at hand 
is no reason for pessimism. It is in the American spirit 
of things to want to accomplish everything overnight, 
and in view of past triumphs of technology perhaps 
we may be forgiven for being sanguine of success in 
this venture. In the long run, it is not likely that our 
confidence will be disappointed. 

In any event, today, as in every other time, the sci- 
entist still stands on the threshold of the unknown. 
Perhaps that is his greatest joy — what Huxley more 
than a half century ago called “the supreme delight of 
extending the realm of law and order even farther 
towards the unattainable goals of the infinitely great 
and the infinitely small, between which our little race 
of life is run.” 


NEW SOCIAL MIND 
(Continued from page 402) 


This poses a troublesome question. The contempo- 
rary artist, if he adopts some torm of realism, is either 
content with banal restatements of relatively unimpor- 
tant subjects or portrays for us concepts which are 
clearly trightening; if he flees to abstraction he uses 
symbols which, unlike those of primitive man, are no 
longer common currency. If nonobjective painting is 
to be taken simply as a matter of pleasing decoration, 
this too suggests a low level of art significance. 

Returning to the frightening canvases, they are dis- 
turbing no matter how one chooses to interpret them. 
If, as art has often been, these paintings constitute the 
sharpest interpretation of our time, then we are suffer- 
ing unwittingly a mass neurosis or a cult of ugliness 
from which escape would seem difficult. If, again as 
artists have often done, the painters are foretelling 
with amazing foresight a near future, the implications 
are equally unpromising. Finally, if this art has noth- 
ing to do with reality, existing or forthcoming, then 
it indicates that artists, despairing of our culture, have 
already withdrawn themselves from it in the fashion 
of Epicurus. This also could be no cause for content. 

If, on the other hand, the trouble is entirely with 
the artists and not with the culture, this too is un- 
pleasantly suggestive. It would mean that we are in a 
period, of which there have been others through his- 
tory, when the creation of beauty is a thing of negli- 
gible consequence. It would suggest that in one way 
or another our sense of the first-rate in matters of the 
spirit had decayed. This theme can and will be ex- 
plored on the morrow and though approached from 
another point of view it should be relevant to assess- 
ment of art, since art is after all but one facet of the 
spiritual attitudes of man. 

Regardless of the hypothesis, the conclusions from 
art of our time are not promising. But this result is 
surely not a consequence solely of the growth of sci- 
ence, or even principally such a consequence. It re- 
lates rather to the total morality of the time, of which, 
like art, though at the other pole, science is but a part. 

(Continued on page 478) 
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NEW SOCIAL MIND 
(Continued from page 476) 


One more thing perhaps needs to be said about the 
relations of scientific progress to the meaning of art. 
Since the most primitive days there has never been a 
time in the history of man when it has been possible 
for art and music to come so fully into the life of every 
man. The common man of the Middle Ages or of the 
Renaissance was chained to his locale; he might par- 
ticipate freely enough in the local riches and did so 
when there were any, but he was at the mercy of geog- 
raphy. With the growth of secular art and personal 
patronage, and above all of the museum and the art 
gallery and the concert hall, art and music became 
more steadily the privilege of the few. 

Now applied science through developments in pho- 
tography, printing, and electronics has made it a com- 
mon experience, in the Western World at least, for 
any man to be able to see in his home first-rate repro- 
ductions of painting and to hear first-rate reproduc- 
tions of music. It would be unimaginative to insist 
too firmly on the fact that they are reproductions and 
therefore inferior. 

Though this opportunity has been partly embraced, 
it can hardly be alleged that it has been exploited as a 
major aspect of our cultural life. The great popular 
art of today is quite likely advertising art and not gal- 
lery painting. The great popular music is probably 
neither folk song nor great composition. In this failure 
both the artist and the entrepreneur seem to have 
been at fault. On the whole the best artists and com- 
posers seem not to have been prepared to embrace 
the new media as their primary outlets, taking advan- 
tage both of the possibilities and of the limitations of 
the medium as great art has always done heretofore. 
Rather they have contented themselves with painting 
and composing originals for enjoyment in the old ways, 
letting the matter of reproduction be what it will. 

But it is likely that the artists themselves might have 
been more moved to work for the new popular media 
had they been more vigorously encouraged by those 
who manage the media, by the publishers of maga- 
zines, by the makers of records, by the designers of 
cinema, radio, and television programs. There have 
been notable exceptions to this generalization and 
enough dramatic experiments to show what might 
have been the case. This again means one of two 
things: either the entrepreneurs are shrewdly right 
and have properly assessed the cultural instincts of 
our time or they have disobeyed the cultural will of 
the people by their misinterpretation of that will. 

We can scarcely determine the facts of these issues 
in these few minutes. But I have felt it worth while 
to elaborate this point because it shows so clearly how 
ridiculous it would be for society to demand of sci- 
entists and engineers that they take the full responsi- 
bility for the use of their discoveries and their designs. 
Should it have been expected, for example, that the 
men who made radio technically possible should there- 
upon also have insisted on taking charge of the use 
of radio, and somehow have devoted their time to 
persuading the creative artists to exploit the medium 


(Concluded on page 480) 
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(Concluded from page 478) 


to the full? Is it even plausible to suppose that the 
results would have been good, had the technological 
man gone off on this ridiculous tangent? The broader 
conclusions from analogy seem self-evident. 

So we may return to our six questions which will be 
discussed tomorrow, with the aid of distinguished 
panels of men from all over the world, from univer- 
sity, from business office, and from the seats of gov- 
ernment, men who have studied these problems long 
and wisely. We think that there is good reason to hope 
that as you remember these days you may say with 
the poet, “Forsan et haec olim meminisse iuvabit.” 

The pattern of these meetings is simple and direct. 
Shortly we shall have an assessment of the accomplish- 
ments of science since the turn of the century, pro- 
vided by a distinguished American physicist who has 
rendered a varied and conspicuous service to his na- 
tion both in scientific and in nonscientific matters; this 
evening we shall examine the political panorama of 
the same period through the eyes of a hero who could 
appropriately say, with Aeneas, “all of which I saw, 
and a great part of which I was.” 

Tomorrow we shall, with the aid of the panels, con- 
sider the questions just outlined; then on Saturday we 
shall set the milestone firm when we inaugurate Dr. 
Killian as the tenth president of this institution. 

We are grateful to the many busy persons from so 
many lands who have been willing to leave their im- 
portant affairs and come here to share their wisdom 
with us. We think there is reason to expect that when 
it is all over this may prove to have been another 
demonstration of the saying of Aristotle, “Search for 
truth is in one way hard and in another easy, for it 
is evident that no one can master it fully, nor miss it 
wholly. But each adds a little to our knowledge of 
nature, and from all the facts assembled there arises 
a certain grandeur.” 
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Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pardo, Proctor, Freeman & Mueser 
1 i Cc li Warum H. Mussen, 22 





Ap. Correos 614, Caracas, Venezuela 





FABRIC RESEARCH LABORATORIES 


INCORPORATED 


Research, Development and Consultation 
for Textile and Allied Industries 


Boston, Mass. 
E. R. Kaswein, ‘39 


665 Boylston Street 


W. J. Hamevacer, ‘21 K. R. Fox, "40 


Wim W. Russet °22 Epcar P. Parmer °25 
PALMER RUSSELL CO., Realtors 


1320 Beacon Street Brookline 46, Massachusetts 
Compete Mortcace Service 


Business Loans to Corporations and Institutions 
Loan Correspondent for the Penn Mutual Life Insurance Company 
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GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Malcolm G. Davis "25, Vice President Allen W. Reid “12 E. C. Edgar "35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 
New York, N. Y. Reading, Pa. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 
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FRANK MASSA 


Electro-Acoustic Consultant 


EXpress 7766 


3393 Dellwood Road 3868 Carnegie Avenue 
CLEVELAND, OHIO 








Extraction by liquid a Be ee dioxide 

provides the only solvent process 

which refines all fractions of mineral 

oils, First used for the production of high grade 
kerosenes, the Edeleanu process has been adapted by 
Badger to the refining of other distillates for new 
uses, including improved methods of producing pure 
aromatics, transformer oil and high cetane diesel fuels. 


$0, $0, $0, SO, 


With the supply trend toward crudes of more difficult 
refining characteristics, industry is turning more and 
more to this means of retaining or improving 

product quality. 


i. by P 


This is another example of Badger’s contributions to 


modern petroleum processing. The ability to originate 
and develop new ideas and to adapt proved methods to 
new problems is an integral part of Badger’s service to 
the petroleum, chemical and petro-chemical industries. 


.s BADGER 


& SONS CO. - Est. 1841 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


BOSTON 14 
NEW YORK SAN FRANCISCO LOS ANGELES LONDON 


Process Engineers and Contractors for the Petroleum, 
Chemical and Petro-Chemical Industries 


THE TECHNOLOGY REVIEW 
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Gondoz Whipcord V-Belts are Pre-Stretched 


Uneven stretch in a multiple V-Belt drive overloads 
some belts while others ride slack. Power is lost and 
V-Belt life is shortened. Manhattan engineers have 
designed Condor Whipcord V-Belts to insure the most 
uniform team performance possible. 


During manufacture, the stout Whipcord Strength 
Member, endless wound to form the load-carrying 
core of the belt, is pre-stretched. This Whipcord 
Strength Member is placed in the neutral axis area of 
the V-Belt and surrounded by heat dissipating, slow 


aging Flexlastics. Thus, the percentage of stretch is 
practically nil. 


On your multiple V-Belt drives, every Condor Whip- 
cord V-Belt wedges firmly in the sheave and delivers 
all the power you are paying for. Send for free engi- 
neering data applicable to your drives. 


Manhattan's line of rubber products for Industry is 
consistently dependable—outstanding in quality. Make 
MANHATTAN your choice. 


(“Flexlastics” is exclusive with Manhattan) 
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MANHATTAN RUBBER DIVISION 
Wilder E. Perkins, '25 


Thomas H Boyd. 23 


PASSAIC, NEW JERSEY 


Charles P. McHugh, ‘26 Albert W. Beucker, '40 








Bristol Tubular Steel Spinning Rod No. 27 
Courtesy Horton Mfg. Co 
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Microfiash unretouched photograph of 
Bristol Spinning Rod No. 27 in action. Ex- 
posure 2 microseconds. Note spiraling 
fishing line. 

Courtesy Horton Mfg. Co. 










Bristol Spinning Reel No. 69 
Courtesy Horton Mfg. Co. 


Microflash Proof that 
a Spinning Line Spins 


When the makers of the famous Bristol fishing rods produced a 
Spinning rod and reel that promised a new high in the accuracy, 
ease, distance and pleasure of casting, they encountered the usual, 
“‘expert’’ skeptics. Did the fishing line really spin as claimed? The 


Horton Mfg. Co. believed that ultra-high-speed photographs might . - 
Microflash Does It Again! 


give the proof. So they wrote the General Radio Co. as follows: 


“It is our feeling that we will be able to show to the spinning This is one more example of the value of ultra-high- 


experts for the first time exactly what action takes place as the ed, stop-motion photography in industry and research. 
spinning line leaves the reel and pays out through the graduated he pee 1530-A Microflash will stop cold any motion 
guides .. . and demonstrate the advantages of having grad- which does not exceed 2 millionths of a second in dura- 
uated guides rather than the old type.” tion, including projectiles in motion, pressure waves in 
or f Microflash pl hs (of whict - gases, mechanical distortions at high rotational speeds, 
A series of Microflash p zraphs shic shown) gav Si al " 5 

reebrwgng a ne i wiehies,tie juadagibe lin eee ee turbulence in liquids and many others. The Type 1530-A 
& 7 y ) -e 3 ss . s y . . : . 
st ke tien a a re age “a as a —! r pore gwen Microflash can be used with conventional camera equip- 
of the line from the time it left the spinning reel until it passec ment, is portable and operates on ac. 
through the last graduated guide on the end of the rod. It was evi- 
dent that graduated guides (rather than the ordinary, small guides) 

a “ a a eto wh TYPE 1530-A MICROFLASH SPECIFICATIONS 
were necessary to preserve the continuous, spiraling motion of the 
lines, to reduce friction and to prevent choking of the line. Flash: 2 microseconds. 
Power Supply: 105-125, 210-25 volts. 
50 to 60 cycles. 
sTkY Power Input: 70 Watts. 

g FOR eaten 7” 
' cca 2d Accessories Supplied: Microphone, tripod, spare pilot lamp and fuses; 










eX 


¢ . 2 spare flash lamps, plug. 
\ % Y ~ Write for your copy of 24 fy ad manual Mounting: Power supply and trigger circuits in one metal case, the lamp 
A? of stroboscopic techniques “Eyes for In- in another. Cases lock together for travelling. 


\ ” 
7 dustry Dimensions: 24 Ye x 13% x 11% inches. 
Price: Type 1530-A Microflash — $600.00 plus current Federal tax. 
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GENERAL RADIO COMPAN 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 


Cambridge 39, 
Massachusetts 
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